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Annual Report of the Board of Scientific 
Advice for India 1922-23. 


APPLIED CHEMISTRY 


PART I —AGRICTULTURAL CHEftUSTRY 

W. H. HARRISON, D.Sc., 

impenat Agruidii/ral C/toaitl, 

SOILS. 

Methods o! Analysis.—The Agricultural Chemist to the Qovcrame&t 
ol the Central Provinces has made a study of the various methods used for the 
mechanical analysis of soils with a view to select a method suitable for general 
adoption in India. In order to obtain wide variations in the character of the 
soil used for comparison typical samples were obtained from tho other Pro* 
vinccs. 

Soil Surveys.'-Thc Soil survey of the South Bhegalpur has been com* 
pleted by the ofilcers of the Bihar and OrUaa Government and an extension 
of his work has been made throngh South Uonghyr aoioss the basin between 
the Kharagpur and Barabar Hills. 

The Officers of the Indian Tea AssociaUon have continued the survey of 
the Tea Districts and notes dealing with the Mangaldai and Teapur Districta 
have been published. 

Soil Nitrogen.—Clarke has published his important observations on 
the nitrate ductuation in the alluvium of the United Provinces 

whilst at Fuse the study of the movements of nitrate in the subsoil to a depth 
of nine leet has been continued. The latter investigation has directed atten¬ 
tion to the Urge loss of nitrogen which can occur when green or organic manures 
arc applied during a heavy monsoon. 

This problem has also been taken up by the Officer of the Indian Tea 
Association and a study of the nitrogen recuperation in the soils of the Deccan 
has been undertaken by the i^lcultural Chemist to the Government of 
Bombay. 

Saline and Acid Soils.—Meggett has published bis second paper dealing' 
with observations made on an acid soil of Assam In which he has investigated 
the nitrogen losses from such soils during periods of heavy rain-fall. Th& 
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queetioa of soil acidity is of peculiar intewat to tea producers and the Officers 
of the Indian Tea Attociation are making a detailed study of subject both 
in the field and laboratory. It is expected that the information obtained 
hitherto will be published shortly. 

In the Punjab Lander'has continued hU experiments with the ‘‘Bara ” 
soils of the Mont^mery Districts. From inTestigatibns made on the soil 
and subsoil to a depth of twelve feet it would appear that the problem is not 
roerely a physical one but that the chemical conditions also play an important 
part. Bxperitnents conducted by this officer on the reclaxoation oi Saline 
lands have shown that both scraping and flooding are capable of improving the 
land. 

Miscellaaeoas.—The Hydrogen Ion eonoentration of soils and the 
variations induced under manureal treatments is under investigations by 
Carbery in Bengal and also by the Officers of the Indian Tea Association. 

The Officiating Agricultural Chemist, Bihar and Orissa, is studying the 
action of Qypsum on the solubility of the sell constituents and ite efiect on the 
rate of percolation through a layer of soil which normally is almost 
impervious. 


MANTJEES AND MANTOING. 

Field Espeviments.—Norris has published a detailed review of the 
reeulte obtained with regard to the yields and vacations in the composition 
of the crops from a senes of permanent maoutial plots laid down at Coimbatore 
in 1909. 

In South Bhagalpur the field expehmenta with green manures and super¬ 
phosphate have shown zesidnal increase in Nitrogen or and it appeaie 
probable that annual application will have to be given if increased crop pro* 
duction is to be maintained. 

Naratinha lycngex reports that expenmonts in hiyeore on the general 
mauurial reJiuireinents of red soils and heavy paddy soils have, indicated 
that nitrogen and arc required and that there is nc response to potash 
nianurbg. He has also recei'^ confirmation of the oonclnsionsprevioply 
drawn with regard to the manitiial requirements of sngar-cane and areca 
palms in Mysore. 

Farmyard and O^anic Uanuies.—Lander has published tiie resulU 
of experimenU designed to Cost the residual effect of Green manure in 
inoreasing the crop yields and finds that the efiect is wearing ofi in some of 
the plots after four yeare. Carbery is investigatii^ the fermentation of green 
manure in laterite soils in order to determine the conditions which lead to the 
greatest retention of the nitrogen. 

In ^ladras em enquiry has been initiated the object of which is to obtain 
information regarding the bulk of manure obt^ned from one pair of cattle 
under difiereut methods of storage and the manurial value of the same as 
indicated by analysis and croping trials. 

The conditions under which artificial farmyard manure can be prepared 
efficiently and economical^ are being studied by the officers of the Madras 
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and Central jProvinces <30partment of agricultuie and also at tlie Indian Insti¬ 
tute of Scienoe. Tliis line of investigation would appear to b© of great im¬ 
portance as it permits the empbjment of many waste matetials for tbe 
iormation of a valuable manure. 

The Agricultural ChsEoiet to the Gcvemmenc of Mysore has for several 
years been investigating the availability of nitrogenous manure and finds 
-that sulphate of ammonia gives the best result. Of the oil cakes empl<^ed 
ground-nut and castor yield e^ual results whereas safflower cake is distinctly 
inferior. 

The Officers of the Punjab Agricultural Department are making a detailed 
; 8 tudy of the effect of city sulJage water on various crops. 

Artificials Nitrog^oiis Manures.—Norris in Madras, hss shown that 
when Calcium CJyanamide is applied to a soil it is rapidly and successively 
converted into urea and ammonia the latter being finally oxidised to nitrates. 
The condition leading to the formation of clicyaaodiamide seem to be ( 1 ) the 
use of escscesive amounts of nitrolin and ( 2 ) its uneven distribution. In 
•oither case alkaline conditions are produced which favour the production of 
dicyanodiamide which in turn appears to check nitrifioation. 

Plymen has conducted experiments to test the value of Urea as a manure 
in comparison with such manures as NitiAte of Soda, Sulphate of Ammonia, 
etc. 

Phosphate Manures.—Daa at Pusa has continued bis investigation into 
tbe det^ination of the " available ” P 3 O 5 of calcarious soils and found that 
extraction by a weak solution of K 2 CO 3 gave values for available P.O 4 which 
were not affected to any appreciable extent by varying amounts of CaCO*. 
Applying the method to Pusa Soils with a kno^VD manureal history he finds 
that a differentiation is obtained which can be corelated with the manureal 
treatment and cropping value. 


CROPS AND AORICULTURAL PRODDCB. 

Oils and Oil Seeds.—The oonteut of essential oil in GubeJes, Kochoora 
root, Xanthoxylum rhetsa seeds Las been examined in the laboratory of 
Professor Sudborough and an enquiry into the constituents of local 
ginger-grass oil has also been carried out. This same laboratory has also 
worked upon the composition of neem, punna, niarote, rape, hongay, 
cashewnut, rocket, mustard and n^r oils. 

The Officiating Agrionltural Chemist, Bihat and Orissa, has carried out 
experiments to determine tbe effect of varying manurial treatment upon the 
oil content of Caster Seeds. 

Sugar Cane,—'Clarke has published the results of the systematic trial on 
the field scale of the first aeries of Coimbatore seedlii^s. He found on seed¬ 
ling (CO 214) to be of considerable merit and of a type suited to U. P. condi- 
riona. 
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In Bibai and Oiissa lipanin^ tesU of cane grown at Ranchi and Sepaya. 
were carried out and the zesulta have been prepared for publication. 

Vtfwanath has extended the application of his refractometric method of 
testing cane in the field and finds that it yields a nsef nl criterion for judging the 
lipeness of cane in varietal and manurial tosts. In r^rd to after-ripening 
he finds the increase in sugar at the time of ripening ocenrs at the expense 
o! the gummy and cellulose material of the cane. 

Carbery has carried out manorial tests and finds that the shortage of lime* 
is corolla ted mth the high percentages of non-cxystalUzable sugar in the 
canes grown in the Dacca farm. 

Sanyal at Fusa has been able to show that canes vrindrowed so as to be 
protected from rain are preserved in good condition when the same cane 
windrowed in the open rapidly deteriorated. This confirms hie previous 
conclnsioQs drawn from experiincnte carried out at Fusa and in tbexforth>< 
West Frontier Frovince. 

Rice.^harlton in Burma has devised a simple, convenient and cheap- 
method of abolishing the nuisance due to the parboiling of paddy which is 
now in successful operation in sevecal large mills. 

Bnnna Bsriu.—B y means of single plant selection of Burma Beans 
sarisfactorV results have been obtained in that several strains have been 
isolated which show a diminution of HCK content to the extent of about 
30 per cent. In addition Charlton has investigated the eSect of methods of 
storage on the variation in hydrolytic activity and the content of cyanc^enetic 
glucoride and has published a note on the determination of Prussic Acid. 

Worth has published s summary of bis work on these beans. 

Opimn.—Annett and bis oo-workers has published paper on the estimation 
of cod^ne, Karcotine and Papaverine and on an investigation into the 
loss of Horphuie content of powdered opium durii^ storage. Their studies 
on the Cnsymes of the Latex of Indian Poppy and the infiuence of Papaverine 
on the Optical activity of Norcotine in acid solution have also been published. 

Work on the ash constituents of opium and on the method of isolatii^ 
u purer form of the Nvax is being carried on and the study of the non-alkaloid el 
nitrogenous matters of opium has been taken up. 

Tea.—The work of the Strientifio Department of the In^an Tea As' 
sociation has been largely ooueemed with investigations into factors influenc- 
uig the quality of tea, (a) Tlie study of the variation in tannin, K. K^O and 
by periodic analysis of the first leaf, (h) Variation in quality as deter- 
rained by the tester and tannin content by Analysis brought about by varying 
condirions of fermentation, (e) An iDvestigatiou into tbe nature of tea 
taxmiji. 

Miscellaneous.—Work in connection with the improvement of the 
eardamom crop at Siisi is being studied by Sabasrabuddhi particularly from 
the soil hblogical point of view. 

Lieut.-Col. R. McCarrison who is in charge of the Deficiency Diseases 
Inquiry carried ont a number of feeding tests with Ragi (Eleusine coiacana^ 
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tfrom the permanent manurial plots at Coimbatore and altboi^h the tmU 
.are incomplete very striking and unexpected reavlte have been obtained. 
With the exception ol the cattle manure plot which gives the best results, the 
plots receiving nitrogen have all given a grain having a lower food value than 
'the non^nltrogenous plots. In conjunction with Norris an investigation mto 
^he causes o! berl>beri is being carried out. 

Viswauatb has oontinued his invostigation on the malting of cholam or 
juar and has shown that this grain is quite suitable for the preparation of 
malted foods. 

Prof. Fowler of the Indian Institute of Seienoe and his cO'Workers is con> 
tinning his inveatigotion into the fermentation of cellulose material for the 
production of power alcohol and in this connection the possibility of utilising 
the cob of Indian maize and waste coii dust have received attention. 

Maieden has conducted an investigation on the bio-chemistry of coir^ 
retting and has confirmed the conclusion previously arrived at that the 
process is due to o^aniems in the husk which are able to attack and destroy 
the " gum ” and nmciloge-yielding substances which bind the fibres together. 


ANIMAL NUTRITION. 

Mr, Warth has examined n conaiderable number of samples of Juar from 
different parts of India for their food value. Considerable variation in 
quality was found. 

The same officer ha^ determined the digestion co •efficients of nine typical 
concentrates and also for paddy straw. In regard to the latter fodder the 
average digestion co-efficients obtained for fibre and Nitrogen-free extract 
were 72 and i4 respectively whereas the corresponding averages found in 
American experiments ate 59 and 46. 

In regard to the nitrogen balance in five experiments out of six it was 
found that move nitrogen was excreted in the faces than was given with the 
straw, the exception being associated with an imusually high N. content 
of the fodder given. The conclusion arrived at is that email differences in 
the N. contents of the straw may cause very significant differences in nutritive 
effect. 

In the course of work in connection with mamtuinanee rations It was 
found that the nutritive ratio of the digested food was 1: 10'2. This ratio is 
a very wide one but probably must be considered normal for bullocks in India. 

Lander bas deterruinecl the digestibility co*cfficiest of bbusa. gram, maize 
and sheeeham leaves and the results are being prepared for pubUcation. 

The Agricultural Chemist, Mysore State, has carried out feeding ezpen- 
ments with calves and has shown that a mixed ration of bran a nd ground 
nut cake is better than one of either alone. Heifers fed on the mixed ration 
appear to come to maturity earlier than those fed on bran alone. 
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APPLIED CHEMISTRY 


PART n.-POREST CHEMKTRY 

BY 

J. L. SIMONSBN, 

FortJit Oicnitt, Tvrtti Rctearrk IkArn Dux. 

Essential Oils. (I) Pinus longifoliA.—Tbe Urpene eareocr 

obtained from the oleo*rwin of P. hrujifolia bas been re*e^AmiAed during the 
year and the products formed on midation with potassium pennanganate 
mYestigated, (Journ. Chem, See. Trans. 1933, 223, 5i9.) 

(2) Pinos Bterkosii.'^'Xlie turpeutiue from the oIso*resm of P. Merku^ii 
has been studied and the constituents have been shown to be qualitatively 
identical witli those present in the oil from tho oleO'resin of P. hngifolia. 
The quantity of d—A~^ esrene and d-longifolane present Is small and the 
tiupentine is of excellent quality. A paper on the subject is in the press. 
(The Constituents of some Indian Eesential Oils. Pt XU.) 

(3) Pinm Gerardiana.'-Xbe turpentiue from this rare oleo*Te^ has 
been eramloBd, the oil confusting almost solelv of d*L and d'^-pinene (Ind. 
For. Eec. Vol. IX, p. 3ifi). The turpentines obtained from the oleO'tealna 
of all tlie species of Pttttu occurring in India have now been studied. 

(4) Finns Ezcelsa.—A eomple of the leaf oil of Pinus supplied 

by Col. C. R. Johnson of Abbottabad bas been investigated. It possesses 
no economic value. (Ind. For. Rec., Vol. IX, p. 341.) 

(5) BoswelUa serrata. "A detailed exammati«i of the oil from the- 
oleo^um-resin of B. rerro2o has been made. The main constituent was found 
to be d'X'thujene, a terpene not previously found in nature. (Ind. For. Rco., 
VoL IX. p. 289.) 

(6) Andropogon Twaranensa, 7ons8.^The terpene present in the oil 
has been shown to be d-A-^ carene. the second terpeue of the careue group 
to be found in nature, (Joum. Chem. Boc, Trans. 1^,122, 2292.) 

(7) Capreaaaa tornlosa.— The oil from the leaves of 0. imhsa has been 
eramined (Ind. For. Bee., Vol. X, 1), The principal constituent of the oil 
was found to be d'Sabiuens. 

(S) Cympopogon Cmsius.‘~Moudgill and E^lma Iyer have separated 
the oil from this grass and determined its constituents. (Perf. Ess. Oil Reo 
1022, 13, 292.) 
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{9) Sandal Wood.-^a&Ji'^a Ban and Sudborougii have published a 
valuable paper on the ohemiatr^ of AuetraliaD '* Sandal tvood oil ” which is 
obtained from Fusanta Sptcatus R. Br. (Journ. Ind. Inst, of Sc.,Vol, V, p. 163.) 

Fixed oils.—A number of important papers dealing with the utilisation 
of fixed oils have appeared during the ^ear. Thej do not lend themselves 
to snmmaiisation and reference should be made to the original publications. 
(The Relation between Iodine Values and Refractive Indices of some Hardened 
Vegetable Oils. Ft. I Sndborougb, Watson and Athawale, Journ. Ind. Inst, 
of Sc,, Vol. V, p. 47, Oil Splittu^ by Castor-seed Lipase Pts. V*VII, Sudborongh 
and Watson, loo. cit. p. 119. Some West Coast Vegetable Oils. Joseph a^ 
Sudborough loc. cit. p. 133.) 

The oils from the seeds of Alcvrifes Montana and daliiVi pJeheia have been 
studied at Dehia Dun. 

Miscellaneous.'•^The chemistry of shellac has been decidedly advanced 
as the result of a valuable investigation by Harries and Nagel. (Ber. 1922, 
3833.) 

Forster and SaviUe have commenced an investigation of the chemistry 
of gardeuin, a crystalline constituent of the gum of Gardenia lucida first 
isobted many years ago by Shenstonc. 

Further work on the constitution of catechin has been published 
by Nierenstein and Freudenberg whose confiictiog results ore diffi cult to 
reconcile. 

Harsden (Journ. Ind. Inst, of Sc., Vol. V, 1B7) has studied once more the 
question of utilising tamarind as a source of tartaric acid and also as a source 
of alcohol. 
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ASTRONOMY 

B? 

J. H. FIELD, ESQ., 

Offg. of OUtrv^orkA. 


Solar Fbpsics—Researches ia Solar Physics were carried on at 
Zodaikanal 0b8eT7atory. The ObserTatory takes a prominent part In the 
trorld'wide programme of the Interoational Astroaomical Union. At a 
toeetijig in ^me in 1922 the Vmoti allotted to India (Kodaikanal) the task 
of collecting from contribnting observatones in. other countries photographs 
of solar prominences and of the sun*e disc taken in monoohromatio (^) 
light and measuring them systematically. This work was begun regularly 
in January 1923. 

BouHae work'—*Daily speotrobeliograpliio records ere obtained in caldujn and ia 
hydrogen light; the rontiae work also I ndudoe visual exanunationef aciupote andieovUe, 
eunsiiot epeotra, and bright liaea or displaced lines io spots and is prommanoea. The data 
resulting Iron tho work an pnseDtsd in the lodia Weather ^riew (Annual Snomaiy). 
while for more techractl pruiposes bulletins and memoirs of the Observatory are ismed. 
Of tlie former 7d have appeared and of the latter 2 have been publidmd. ^ 

Spectroscopic lesearch.—Tbe study of the displacements of spectrum 
lines in the electric arc when estraneons substances are introdneed has been 
continued. Tbe effect of additional substances on copper lines and also the 
effects on certain calcium lines have been tried, but no effect greater tha n 
that given by introducing sodium into a copper arc has been found. It is 
especiaUy important to examine the effect on a long arc since many wave' 
length determinations have been made in the past ^ritbout conudering tbe 
effect of other subetances present in the arc; it has been found that the effects 
in a long are are small, but su^ient experiments have not been made to 
establish the precise magnitude of the displacements. The displacements and 
appearance of spectrum lines in the arc and sun have been shown to follow 
very closely tbur behaviour in an electrie ffeld and hence it is concluded that 
the effects observed in the arc are the results of the electrical field in which 
the atoms find thamselves in consequence of the electrically charged ions 
sunoundlng them. It is found that ^e field in the sun is of the order of 2000 
volte per cm. less than that at the centre of the electric arc, and near the 
polea of the arc is 4000 volts per cm. greater than at the eentie of the arc. 
Our knowledge of the ionisation in the arc is not sufficiently complete to enable 
any dednetioD to be made concerning the ionisation in the sun except that 
it would appear that the lower density in the sun is more than sufficient to 
rompensate the increased ionisation dne to tbe higher temperature. 
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It has been shown that in addition to the baiium aeries pieTiouely found 
there are eeveral speotraJ series showing the anomaly of chan^ 
teristics of the lines in tie course of the eeriea. The change is ^ 

hehariour in an electrio field so far as evidence of the latter is available. 

Mr. Evershed oontmued the study of the displacement of the so^nm 
Tines D,, D* in the sun. After cotrectir^ for the efiect of preesure in these 
two lines, he derived a mean shift of +0 017 A, whereas the Bmstem dis- 
plaoemenh should be +0 012 A. Whilst the results tend to co^orm to the 
Einstein theory, further investigation ia necessary before a definite judgment 
can be given. The speed of solar rotation deduced frotn the D bn^ was 
1*937 km/sec. in close agreement with linos at a lower level in the sun, whereas 
a higher value was expected. 

The prism spectrograph mentioned in the last report was again used by 
Mr. Evershed for determining the shifts in the epectrum of sunlight reflected 
from Venus- He concluded that the dispiacoments were identical on the 
two sides of tlve sun facing the osoth and turned away from the earth res* 
pectively. Mr, Evershed also compared the solar displacements oi iron and 
cyanogen lines, obtained with this speetTograph, with those obt^ed pr^i- 
ously with the grating spectrograph, and found that some lines did not show 
the same displacement as formcvly, the maximum differenoe amounting to 
0 005 A at the centre of the sun’s disc and 0 008 A at the sun’s limb. 

An important feature of the year was the eclipse expedition to WoUal 
(W- Australia) led by Mr. Evershed. The main purpose of the expedition 
was to photograph the star field surrounding the sun, for determining the 
deflection of light by gravitation of the sun. In spite of elaborate prepara¬ 
tions the results were disappointing chiefly on account of the defective coolostat 
which had to be used and also on accoimt of the unusual faintness of the 
corona during tbs eclipse. 
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BSETEOROLOGV 

BY 

X H. FIELD, ESQ-, 

Offf}. Obttrtaiontt. 


Upper Air.—Flights ol pilot bslloonB we continued dAily At the upper 
air stations, Agra, Simla, Lahore, Quetta, Calcutta, Alcyab, and with the 
co*operatioii of the Government of Uysore at Bangalore. Similar work at 
Peshawar was stopped as a temporary measure in the early part of the year. 

At the Agra Observatory corrent work of out-statioDs was scrutinised and 
computations of upper ait data were carried out. 

Some headway was made in preparing for the resumption of meteorograph 
balloon flights. 

The work in arreaTs was not cleared entirely up to datecompletion 
might have been possibly had it not been necessary in the winter to send a 
part of the computing and observing stafi as “ Meteor” partiee to supply 
daily information about upper all currents to a number of Artillery Practice 
Camps. This work has been greatly appreciated. 

The following papers in oonnection with upper air were published during 
the year' 

(») Mean monthly chatacteis of upper air winds deduced from the 
flights of pilot balloons at thirteen stations in India dntlng the 
period 19i(>to I91^-by J. H. Field. 

(sV) On the seat of activity in the Upper Air—by F. C. Mahalanobis. 

(»ti) On errors of observation and upper aii relationships—by P, C. 
Mahalanobis. 

deveral papers written In 1921, on Upper Air observations made during the 
years 19I4>1919, were taken in hand for publication. 

General MefeorolOg 7 .''>A paper On * espoeurcs of thermometers 
in India,” written in 1920 was published. It waa based on eBperimental 
observations with a view to determine the comparative merits of the osual 
method of placing thermometers at observatories under thatched eheds and 
of other kinds of espoaute Uke the Stevenson screen. 

A paper on " A ptelmuDary study of world weather ” by Dr. Walker waa 
prepared and is about to be published in the series of Memoiia on Coirela- 
tion in seasonal variation of weather.” 
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It lies be«a discovered that the westerly components of upper air wi^ 
at Agra at about the 6 km. level, as prevailing from the middle of September 
to the middle of October in the year, show close r^tionship with the preci¬ 
pitation in northwest India in the winter following. The matter is being 
followed up in view of its probable high valne should the relstionship be 
supported by the experience of a longer series of years. 
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TERRESTKIAli UA^NETISM 

8T 

J. H. FIELD, ESQ., 

OS<i- Pinctor-OtiunU of Ohiwslonat. 


Alib^ M^netic Observatory.-^The d«cliDomet«r, the horizontal and 
~t^erUcal force magnetometers and vanometCTB u well as the magnetographa 
were is nse throughout the ^ear. 

Is cocnectieo with the scheme of international co-operation for studying 
the efiect of the total solar eclipse of the 2 let September 1922 os magnetic 
elements special observations were taken at Allbeg from the Z9th to the 2Srd 
September 1922. 

The inatruinents and the routine work are described in the Annual Report 
of the Director of the Observatory fox 1921 and also in the quinquennial 
volume of the data collected at Bombay and Alibag observatories for 1911-15. 

The latter publication has been replaced by an Annual Volume and in 
future the more important of the magnetic data will be pieeented in it. 

Usgnetic Survey.—Xo. 18 Party (hlagiietic) Survey o! India.—The 
•declination, horizontal force and vertical force magnetographs continued 
in operation throughout the year at the D ehra Dun and Toungoo obsexvatoties, 
.and daily absolute magnetic observations .were taken regularly by the 
observers in charge. The observatories were visited during the field season 
.and observations of declination, dip and hotisontal force, were taken for the 
comparison of instruments. 

The Kodaikanal and Alibag observatories, under the control of the 
.Meteorological Department, were also visited for the same purpose. 

Observations at Repeat Stations.—Magnetic observations were taken 
.this field season at the tiK repeat station^Quetta, Karachi, Bina, Dibrugarh, 
Barraokpore and 'Waltair: these stations were visited to supplement the 
s 5'yearly observations at all repeat stations in order to obtain accurate deter¬ 
minations of the annual changes in the magnetic elements. 

Pablication of the results oi the magnetic survey.—The results of 
the observations at the observatories, repeat and field stations, reduced to 
the epochs 1909-0 and 1920*0 are in press and should soon b e published. 

Special magnetic observations.—In response to an appeal by Di. L. A. 
Bauer of the Carnegie Institution of Washington, special observations in 
■connection with the solar eclipse of the 2 let September 1922, were taken at 
Dehra Dun, Toungoo and Kodaikanal. The three observatories were iavourr 
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ably situated within the shadow belt ol the eclipse. Declination, ^d. 
horitontal force were observed at Behia Dim, while at Toungoo and Koosi- 
kanal only decimation observations were taken. 


Mean wiwcs 0 / the magnelic elmenU at obaenaloriee in 19^^, /row 
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GEOLOGY 

BY 

Db. B. H. PASCOB, M-A., 8c.]>., D.So., F.Q.S., F.A.S.B., 

Opoioffiecl Siuotj/ Indies 

Meteorites.—A met^crrite is reported to bave iaUen &t Quetta, January 
1^23, and to have set fixe to a stack of MoMa. The iron bands of the6Aoo«o 
vere melted hj tlie fixe, and if a meteorite did actually fall, it became fused 
•mtk this iron. A iaz|e quantity of ferrugmous material was found after the 
fire had been extinguished, and proved to be a slag consisting largely of iron 
and silicate of iron, in which no meteoric texture could he recognised. 

Palseontology.^Mr. LaTouche’s Palso&tological Index will be issued 
ahortly. Various papers on the OUvidcs, Eaiytdfg, MaTgvtellidcs, Volutxda, 
Miiriia, Fiisidc$, TurbineUid<s, Chrysodomidis. Strepiurida, Buccinida, 
Vatiidc^ and CoUifjQteilid<$hy the late Mr. E. V:redenbnrg have been pub¬ 
lished. The same writer is also responsible for an analysiB of the Singu Fauna 
and a description of the aone fossU, AmpvUina {Megaiylctus) biftnanien. 
Determinative work has been carried out &]so on the Triassic rocks oi the 
Aden Hinterland, the Triassic rocks of Bikanir, the Nnmmulitic oi the 
North-'West Frontier Province and of Sind, the Tertiary of Burma, Assam 
And Persia, and the Carboniferous and Cretaceous of Tibet. 

Geological Surveys.^The survey of the iron ore deposits in Singhbhum 
and the Feudatory States cf Bihar and Orissa was continued, as was also the 
general systematic survey of,the Central Provinces. In the Jdergui district oi 
Lower Burma a traverse was made 'from Tenasserim into Siam, in continua¬ 
tion of the general survey of the Mergui district. Coarse grained granite was 
found to occupy the main mass of the bill range forming the boundary b etween 
Burma and Siam. Some evidence was found of the retreat of the sea on the 
Siameao coast. Work in Tavoy was interrupted by the Mount Everest Ex¬ 
pedition. The bland of Elphinstone was found to coin^da with the foci of 
the eruptions which took place durij^ the deposition of the Mergui eeries. 
In the Southern Shan States the Loi-an coal-field was surveyed. Surveys 
in the Minbu and Pakokku districts were conrinued. The survey of the Betul 
district was practically completed, A further examinaUon of C^ltral brought 
out interestii^ facts in connection with the Devonian beds. The filling np 
of the blank on the geological map in the Hyderabad area was almost 
completed. Systematic surveys in the Slwalik foothills of the Punjab and 
in the Poonob 11a qa were proceeded with. 

Econoouc Enquiries.—Investigations were made and information re¬ 
corded regarding the following minerab :—Aquamarine, arsenic, asbestos, 
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4:opp&i, izia&ga.nefie> garneta, grapliite and euJptuiia C!bJt>r&l» bamrita in ihe 
Kolhapn? State, lignite in tte Bamnagar Raj, Tertiary ceal in Mergui, Good- 
Tvana coal in tte Southern Statea, fixe-ciay and brick-clay in the JcbbtU- 

pore district, natural gas in Baxoda, iron ore in Bihar and Orissa and thelloith- 
em Shan States, kaolin in the Ratnagiri district, mica in Eodanua, oil shales 
in Mergui, salt in Sh^eebo and Bagaing and in the Sambhar lake of Kajputana, 
and sillimanite in the Ehasi Hills. Amongst engineering questions dam sites 
at Cherrapunji in Assam, on the Damodar and Baiakar rivers in Bengal, on 
the Yunzalin river in Upper Burma and on the Sutlej in the Pnnjah were 
reported upon. The w ater supply at the Great Indian Peninsula railway near 
Itarsi and the general supply at Jubbulpore were taken up. 



16 


BOARD OF SCIENTIFIC ADVICE FOR INDU, 1922-2S. 


N 


GEODESY 

BY 

LIEUT.-COL- H. McO. CO'WIE, R.E„ 

Supmtt«iri4nt of At TriQMormirUai Swettf- 

TIDAL OPERATIONS. 

Durm^ 6h6 past jaai tidal registration by means of antomatic gauges ^aa 
cftiried oat at the following ports:— 

Aden, Earaohi, Bombay (ApolIo'Eandar), Bombay (Princess Dock), 
Madras, Riddetpore, Rangoon, Moulmein and Port Blair. 

&il tke ^de gauges have worked aatiafactorily, and there have been 
no serioDs breaks in the tidal registration. 

All tho tidal observatories except Aden and Port Blair, were inspected 
dunng the year and the gauges thoroughly overhauled and put into 
working order. 

In addition to the automatic tidal registration at the nine ports named r 
above, observations of high and low water on tide poles were taken during 
day light at Bhavnagar,' Chittagong and Akyab, with the object of testing 
t)te accuracy of prcdictioDS which were based on tidal registration taken many 
yaaia ago. 

The Director, Inland Water Transport, Basrah, has continued to supply 
to this Department tidal observations taken on an automatic tide gauge erected 
at Margil by tbe Port Officer, Basrah. On the basis of these observations, 
data for the preparation of tide-tables for Basrah for the year 1926 were pre- 
pared and used on the tide-predicting machine. This machine was brought 
out from England and erected in the office of the Superintendent, Trigo¬ 
nometrical Survey, DehraDun, in October 1921. The tide-tables for Basrab 
for 1926 were published and forwarded to the Director, Inland Water Trans* 
port, the Port Officer, Basrah, and the Director of the Royal Indian Marine, 
Bombay, in September 1922. 

The predictions of tides and preparation of tide-tablea for Indian Ports 
aa well as for Basrah from 1923 were undertaken entirely in India. Tbe 
tables for 1921 will also be published shortly. 

LEVELLING OPERATIONS. 

Dunng the season 1922*23 the following lines of pretiae levelling were run 

A.—In tkc Punjab. 

I. For tile new level net.— 

{a} Mithia to Khimpur forming part of the line 102 of the level net. 
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(6) Ktanpuf to lUti forming part of the line 105 of the level net. 

In all $1 iml« of levelling of high predaion were completed on the “ fore 
V and hack 'ayatem. 

n. i'ot the Sutlej VaUey Irrigation Project.— 

(o) Kaeur to Lodhrin. 

(6) Ratta Tibha to left bank of river Sutlej vtS Luddakh 

(c) Kutabpur md Khan Bela to Adamwahan. 

(d) ^diran to N. W. railway bridge over the Sutlej 

(e) Khudiin to Lodhran, * 

if) From near Amruka railway etatioa to Paailka. 

(g) Fazilka to Ferozepore (Reviaion of part of main line No 57) 

(A) £m^h to Khanpur vid Mithra, Reti and Chacharan. 

(») Chacharan to Khan Bela. 

(3) N. W. railwiy bridge over tbe SntUj to near Aaituia railway statioB 
vtd Bahawalpux, Maiot and M'alar. 

{h) Kandhyawala vid HSailpur to left bank of the Sutlej. 

»l>»Pnblie Works Department 
ff gationBranclij.Punjab.morderto {nmish accnrste bencbmarks telerred 

Ittigation Engineers to ccH 

a^l^ir d • T- "'"el ‘ke entire length of the main canals 

and the.r distntuter.M. The total distance levelled on the system of 

eltw f “’’I® "'“'t half lay in the 

Bahawalpar State In addition to this, 13,700 miles of tertiary lerellingwere 
run overa prcTOUsly demarcated area of about 2,0l3 square miles Sritisb 
territory for the purposes of a detailed contour map. 


B.—Zn the B<miiay Presidency. 

I. For the new level ijet.— 

(a) Eeti to JaMbabad, forming part of line No. 103 of the level nef; 
about 137 miles. 

II. For the Sukkui Barrage Project.— 

(a) Shahpur to Mirpui Khas. 

(5) Jhol to Khipro. 

{c) Mlrpur Khas to 0emarkot. 

(d) antpur Khas to Dadah. 

(e) Mathli to Digri. 

/) Khipxo to B. M. No. 7 of line C. 

(p) Umarkot to Wungo, 

(A) Wungo to Dadah. 

(i) Dadah to Mathli. 


This WM undertaken at the xc^iuest of the Public Works Department 
^i^afaon) m collection with the Sukkur Barrage Project. IV total 
distance of 387 miles was executed by simnltaneous double levelling 
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III. AhmadmigAf to Dhond. 

This line was undeitaken for the purposes of an investigation into the er ore 
of a levehcircuit. 

IV. Tor the Ghatpiahha canal system. 

(а) Sankeshwat to Ksladgi ct<! Hukeri road, Yadvad and Mndhol. 

(б) Hulceh road to Jodhatti. 

(c) JodhattitoMudhol. 

Mudhol to Kudchi vid Jamkhaadi. 

(e) Kndchi to Jodhatti. 

This work WM undertaken at the request of theBomhay PuUio Works 
Department (Irrigation) in connection with irrigation in the Deccan. 

The total distance levelled was 170 miles, carried out by amultaneons 
double levelling. 

C.—ln tAs ifcdrae Fr^sidtnotf. 

Gooty w Ongo'e vidBaaganapalle, Giddalui, Oumhum, Podili and Uppa- 
iapaud, with a branch-line to Atmatur vid Nandyal. 

The purpoae of thisline was to break np the la^e circuit Gooty-Aikonam— 
MadrM-B«wada-Oulba^-Raich<ir*Gooty. In the course of this work the 
heights of selected bench marks at Gidd^nr, Cumbum and Podili were deter¬ 
mined with a view to investigating possible changes of level in an earthquake 
area. 

This line was 220 miles in length, and was executed by aimnltaneous 
double levelling. 

D -—In BuTPia. 

I. For the scheme of the double embankment pf the Irrawaddy.— 

(а) Nvaungzaye to Yandoon, with a branch line to Maletto, along 
the left bank of the Irrawaddy and the China Bakir. 

(б) Yandoon to Kandin, along the Panhlaing, Kok-ka-wa and Hlaing 
rivers, and along the P. W. D. road- 

II, Forthe correlation of the tidegauge readings in the Irrawaddy Delta. 

(a) Maubin to Bassein. 

{&) Sagamys to Pantanaw. 

Both (I) and (II) were carried out at the request of the Burma Public Works 
Department (Irrigation). / 

The total distance of 610 miles was ilono by timultaneous double levelling. 
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I.—BOTANICAL SURVEY 


BY 

C. C. OALDER, ESQ., B.Sc., B.Sc. (AGRJ.), F.L.S., 

Offg. Director, BotaniCdil Surven of India. 

A’ India and Burma.—Apart from the tours 

of the Director undertaken piiinarly in comiection with Cmchona work bat 
advantage of for Botanical purposes as weil, no touring was pOMible 
(iuriDg the pur. Work in the herbarium has therefore been confined to coilec- 
lions alreadj awnjting examination and to identifications of current consifim. 
mente from outside coIloctorB. 

Oq the systematic aide a great variety of study during the year calls for 
rewpd. With the development of Botanical Schools in connection with 
indiw UnivCTsxties and Colleges the range of study tends yearly to increase. 
Br^tieally all the main groups of the vegetable kingdom new have tbdt 
students and ^ increasing amount of attention is being given to many firoup> 
of plantt which for one reason or another have received scant attention in the 
pMt. Ihus the Algae, the Liverworts and the Fungi now Iiave their taxono¬ 
mists and a mass of literature on these as well as on the higher plants is find¬ 
ing issue in new botanical journals and papers. 

Mr. Haines’ further study of the flora of Bihar and Orissa and the Central 
i'Mvmces has revealed the existence of the following four species new to 
s^nQe i-^lereospenmmangutHfcUum, Premna adycina, Leucoa helicten- 
and Ci/reu?«o avkala. Full descriptions of these have been pub¬ 
lished ID the Decades Kewensis seetlor. of Hie Kew Bulletin. 

In Nofea from the Royal Botanic Carden, Edinburgh, are publiAbAd the 
laat diagnoses by Prof. Balfour of a large number of Asiatic Rhododendrons, 
Mventy species m all are dealt with inclnding some 29 from Burma and the * 
North-East Himalaya collected by Messrs. Farrer, Kingdom Ward and Cooper 
also ft la^ number from China and Tibet collected by Forrest. Mile Camus 
UM described a now genus of the Banibuseae, ^’eohoMea\i<l. one spedes of 
which andw the pame Teinosfackyunt Dullcwi, Gamble has been known from 
eougal eastward iu Noilh-Bast India and in Burma. It is now reported from 
French possesaions in Scuth-Eaat A«ia. Another spade* belonging to the 
Bame pnua, y. (di<yyano, Gamble originally Bamhvsa Belfan has been re- 
-described by Mr. Gamble in the Kew Bulletin wh«e he gives an aocountof the 
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new genus and the effect of ite adoption on the nomeacieture of ceitain 
TioMly kaown Bamboos. An eScellent local flora dealing irith the vegetation 
of the Andamans from the foteet offleera’ point of view has appeared m Jfc. 
0. B. Paikinson’a lateefc publication. The keys given furnish the field botanist 
with a ready means of identifying materiel as he goee along and the fuller 
descriptions in the body of the work supplement the information of the keys 
which are artificial. From Mr. Parkinson's collection in the islands Mr. Hutch) n- 
BOD has deecnbed a new species—Orpfcea feri/ioso—belonging to the Anonaoeae. 

In Burma the temporary dis-organisation caused by the transfer of the 
Cinchona plantations aad the heavy work entailed in opening up the new area 
have prevented Mr. Russell and his assistsnte from doing as field botani¬ 

cal work as might have been possible under more normal conditions. During 
a tour to the Mergui am late in the year the Officiating Director took occasion 
to-coUect and supervise collections. An additional mass of material over that 
collected in Tavoy is accumulating and will form the basis for future work on 
the systematic botany of the jungles lying between Mergui and the gulf of 
Siam. 

The Algae of Bengal has been made the special subject of study by Prof. 
Bruhl and his assistants in the Biological Laboratories, Calcutta. Treatises 
on Indian bark algae and C<mfa&pcg<n\ have appeared in the Journal of the 
Department of Science during the year; several species of bark algae new to 
science have been described while the discribntion in Bengal of numerous 
previonsly known forces is being recorded. 

The Polyporaeeae of Bengal forms a subject of study for Prof. S. R. Bose ; 
the results of his reeearchee ate being issued in the Bulletin of the Carmichael 
Me<^cal College. 

Northern India.—The most important botanical work having a specid 
reference to this area published during the year has been Mi. Oemaston’s 
treatise on the Forest Communities of the Carhwal Himalaya. The work is 
an occological study of the tract and the conditions affecting the vegetation. 
The formations, associations and societies are aU described and a series of 
sscellcnt photographs illustrates the work. 

The following new species of plants from Northern India have had their 
descriptions published :—Acam pseudoebwmfti, from Kumaon, Hard war, 
etc., /tuityo/em rubr^vidlacea from the Ohamba State and Kashmir; iep- 
uAermxs humnonvxik from Garhwal and Aslra^lus aegacunihmd^a from 
Kumaon. 

Mr. W. B. TurriU has a paper on a question of nomenclature in the Cyi)e- 
raceae raised in connection with his work on this group for the Flora of the 
Upper Gai^tic Plain. 

The Liverworts of the NorthAFest Himalaya are the special subject of 
study of Prof. Kashyap and his school at the University of the I^jab. 
Amongst others PtoL Kashyap has interested himself in plant immigrants. 
In a paperreadat the meeting of the Indian Science Congress he gives as 
account of foreign species ostablishii^ themselves about Lahore. 
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Daring the yew Frof. HaUberg, late of St. XaTier’e College, Bombay* 
made aa expedition to the North-West to discover the diatribution, abut- 
dance, times of flowering, etc., of the forms of Artemisia found over the area 
and known to contain santonin. So far as obtaining material rich in santozun 
was conoernsd the ezpe^tion failed, but a whole crop of queetiona on the 
reasons why santonin was not found have been raised. Quite an appreciable 
amount of the drug lad previowlybeen extracted from the same plant growing 
in the same area. The reasons why no santonin was obtained on this occasion 
are obscure, butt the subject is of great economic importance and it deserves 
to be further investigated- As regards plants from the North-West the collec¬ 
tions of the Botanical Survey are the richer by many thousands of sheets as 
the result of Prof. Hallbeigh tour. 

Western India.—Preliminary to a continuation of his work on the physio¬ 
logical anatomy of the plants of the Indian desert Prof. Sabnis is compiling 
a list of plants of the desert of Sind. Localities in Sind and the general dia- 
tributioa of the different species found are cited. In 1938 Prof- Saxton 
and Mr, Sec^ wick published in the ffccojxf^o/ the Botanical Survey of India an 
account of the plants of Northern Crujatat. Since then many additions 
have been made and these, with the intention of supplying information 
supplementary to the main accoimt, have now been published. 

In the same publication a further part comprising the families Labiatae 
to Ceratophyllaeeae of Ethelbert Blatter’s Flora Arabica has appeared. 

A very handy account of the ferns of Bombay has appeared in Messrs. 
Blatter and D‘Abneida latest publication on this gionp. The work is illustrated 
by ^ures showing the essential morphological details and in many cases the 
general appearance of the frond or plant is also given. 

A new Indian ^naa—VrocKloa from the Bombay Presidency 

has been described by I. T. Henrard in the pnblication of the Yan’e Bijb 
Herbarium. The new species comes neat V. Helapus described by Stapf 
but material is not sufficient to determine it as being identical In the small 
amount of material available differences are evident end the author has 
thought these sufficiently marked to warrant, tentatively, specific distinction. 

Southern lndia.-~-Mi. Gamble has described the following new spedee 
from the Southern part of the peninsula— Torsniu eourlalkntis^ Didy woccrpvs 
Fist^ieri, Toasooar^us Beddamei, Toivcorpus paighatensie, Ugvsirvm iraran^ 
cerium, BracAysldma Boumeae and Brachystdma Rangacharii-^vilUb Dr. 
Stapf in Hooker’s leones has fully described and figured new combmation 
in, Oyrlococcum trigonum and CapiUipodium glaucopsis two new grasses. The 
most important botanical work dealing with the Ugher plants and connected 
with this division at present imdet pieparation is Mr. Gamble’s Flora of the 

Madras Presidency. Amongst the lower plants a new genus of Moss._ 

BeddomteUri-^founded on material collected manv years ago by Beddome 
in the Nilgiris has been described by Mr. H. N. Dixon. 

General.—Prof. P. F, ^son has completed his study of the Indian 
Hriocaulons. His results are published in the Journal of Indian Botany and 
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in th6 repriat foim a liandy guide to the student in this rather difficult groufr 
ol plants. 

The Indian Ophiogloesums are dealt with by Piof. I. D. D’Almeida of 
St. Xaviers’ College, Bombay. The extreme Tariability of the individuals 
compriaiog the difierent species has been the cause of much apUttiog in the 
genus. Prof. D’Almeida haa reviewed the characters which aeem to him to 
merit consideration from the systema^fc; the group is keyed re-arranged and 
described; Indian diatributions are dealt with and refei^ces made to the 
various colleettons on which the work is haaed. 

The lujlgi of Ceylon continue to receive the attention of Mi. T. Petch. 
Additioos to the Fungus fiora of the island are being published in the Annala 
of the Eoyal Botanic Garden, Peradeniya. All additions, no matter to what 
group belonging, are taken up. As moet of the fungi are not endemic in the 
island but extend their distribution to the Indian Peninsula the work is of 
much value to students of the fun^ flora of India. 

A new colonial member of the Isokontae, a group of a^ae, collected in 
the inland fresh waters of Ceylon by Prof. F. E, Pritsch, is descjibed by W. B. 
Crow in the Anoals of Botany where the comparative morphology and system¬ 
atic relationships of the new species are described. 

Besides the above masv works on systematic botany dealing with groups 
of plants, some QumbciB of which extend their distribution to India, have 
found publication during the year. The genus Calendula is dealt with by 
Hallier, the genus PlyssigloUu by Moore, the Eupborbiaceae-PhyUanthoideae 
Phyllantheae by Pax and Hoffman and the Oomposltae-Hieracium by Zabn, 
the last two in the Pflanrenreicb. Pfeiffer has a monograph of the Isoctaceae 
in the Annals of the Missouri Botanical Gardens. 

Dr. Church haa published an Introduc^on to the systematy of Indian trees, 
being notes arrang^ for students of Indian Botany at Oxford. 

Sir J. 0. Bose has studied the physiology of the ascent of sap in plants. 
Prof. Bruhl and his assistants have papers on Vitammee and an interesting 
and timely account of the new pond pest Bichhomia. Messrs. Bastur and 
Saxton have studied the vegetative methods of reproduction in certain plants 
and also the oecology of some plant communities in the Savannah formation. 

A preliminary note on the life history of Oedn^s Deodara, with, special 
reference to fertilisation and the struciuie of the prothallus has also been given 
by Mr. Saxton. Papers on the anchoring pads of Oi/mn 0 j)eiahm cochin- 
e/^tnehsts, flora proUflcatlon in Nymphea rubrn and a note on an artifice of 
nectoi sipping birds are some of the results of Mr. Debbarman’s observations 
during the year. 

Q. Bconomie.—The most important item under this heading continues 
to be Cinchona cultivation. Beference was made in last year's report to 
proposals for the transference of work to the Mei^ui District of South Burma. 
Oonditions hi the Tavoy area proved imposrible and it became evident that 
a new location for Cinchona was inevitable. After very careiol preliminary 



B0T43nCAl SURVEY. 


23 


investigation of the soil and climatio oonditiozu in the naigbbouiliooci of Teoas- 
aerim.propoealefotafreaiistartinthifl'dtttiictweieaanctionedaiid Mr. RnsseU, 
Superintendent of Cinchona Cultivation, with part of hie essential estehlUh- 
ment moved from Tavoy to freah quarters situated in the foothills south of 
the Tenasserim Hevea plantations at Nyaungbinlcwin. As conditions here 
seemed to provide all the essentials for Cinchona, work was started on a fairly 
extensive scale but not on such a scale as would prove ruinous if unfore¬ 
seen events negatived the area as a source of supply of bark. By the end of 
the year some 1,500 ‘ kamras ’ for seeliogs were in course of construction of 
which 160 were already carrying their stock awaiting transjdanting ; a mixed 
labour force was busy reducing the jungle to order while roads were being 
push^ through to link up Cinchona camp with the outside world and to get 
sufficient stores through in anticipation of the time when the rains would put 
an end to all but the mbimum of communication. The original programme 
provided for a ‘ break' of 500 acres and clearing for a considerable part of 
this had already been done when the need for retrenchment forced a reduction 
to 250 acres. Bufficient seed for this minirnmn only was therefore sown and 
in far less time than they take to germinate in the Bengal plautatfons the 
seedlinge were pushing their way through and looking the picture of health. 
It is, of course, much too early yet to claim success, but so far nothing has 
happened to cause apprehension or to create misgivings as to the ultimate 
results. Indeed all the evidence up to the present points strongly to the area 
being well suited for the purposes of a Cinchona reserve. In their early stages 
the seedlings were thriving so well that it seemed likely that second trans¬ 
planting before being put out in permanent sites could be dispensed with. 
Il^th a large number of seedlings this is what roust now happen. Growth has 
been phenomenal and it has become impossible for lines to be built on a scale 
large enough and sufficiently quickly to accommodate all the seedlings. In 
the process of hardening the seedlings to the sun, methods which have never 
been deemed possible in Bengal have been successfully proved this year in 
Burma- The roost encouraging feature of the whole scheme is, however, 
now availab le from analyses carried out on very you ng barks grown in the Tavoy 
area. The writer felt that there was a certain danger of the alkaloid content 
failing on account of the low elevation at which extecsione had to go out. 
This would have been in accordance with experience gained from elevation 
tests in Java, No means of proving the point seemed possible nntil barks 
sufficiently old for analyses gave us data for Mergui but it was felt that an 
analyses of Tavoy barks grown on an average at much lower elevations than 
is the case in Bengal might aSotd useful evidence of a parallel nature. 

If the Tavoy bark analyses now to hand can be taken as an indication 
of what may be looked for in Merguj, no more promising evidence of future 
success could be sought. These barks are twice as rich in quinine as Bengal 
barks of their age and species. When Cinchona trees grown nnder such adverse 
climatic conditions as have been experienced in Tavoy give at 2 years of age 
an alkaloid contest of 47® andat one year old between 27 ^ and 37^—percen¬ 
tages attained by Bengal trees at 4 to 7 years of age—it may be argued tikt 
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Ciflcliona plan^ in South Burma has one factor of prime importance in its 
favour, ^imatic conditions have been slraost ideal; the temperature in the 
hot weather goea a little higher than C i nc h ona likes, but it ie not exceasive 
and light shade planting should easily countar its effects ; rainfall possesses 
none of the terrois it did in Tavoy and the soil seems capable of growing any 
crop. Under the oarefol supervision of Mr. Enssell and his staff a vary sncoeaa- 
iul :hesh start has been made. 

Ipecacuanha, the only other crop at present experimented with, shows 
evidence of being much more amenable to ordinary methods of cultivation 
in Burma than has ever been found to be the case in the more trying climate 
of Bengal. When last seen in the nuiBcries the young plants had developed 
a nice b'oom a nd looked healthy and robust. Seed for the extended cultivs.' 
tioQ of Ipecacuanha will be made available this year from Mungpoo. Mean¬ 
while expenments on the extraction of the drug from the dried root are being 
carried out at the Bengal factoiy, the ides being to place emetine, the finished 
product, on the market. 

17. Bublicatioas.— During the year the following parte of the Recoils 
of (ho Boianical Sm-ve^ of India appeared:—Vol, VIU, No- 4 being a con¬ 
tinuation of the FUfta Arc^ca by ^e Rev. Father B. Blatter, S. J., Vol. IX, 
No. 3 being Additional «oto« on jilanli of fioriketn Gujarat by W. T. Saxton 
P.L.S., I.E.S. In the Press at present are Mr. I. H. Burkill’s account of the 
Botany of tho Abor Erpoditton. A list of the more important extra depart¬ 
mental publics cions concerned with Indian Botany is appended to this report. 
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n.—ECONOMIC BOTANY 

Part t—Agrxcultoial Botany 

BY 


ALBERT HOWARD, M.A., A.R.C.S., F.US., 

Jutperiol Xc^hom/c JMeauL 


The pre^^eiit report, vliich is limited to four pages of pnnt, deals with the 
progress of A^cuitiiral Botany in lodia during ^e year ending June 30th, 
1923. Under these conditions, the best coiu’ss would ap^)eat to be to limit 
this paper to an account of the more important results published during the 
year and to refei* the student of Indian agriculture for further details to the 
various other annual reports and periodicals issued by Government which 
deal with the same subject but in greater detail. 

The following )»ubIications contain a considerable amount of infonnatioD 
on the improvomont of crops 

(».') ffenhtfr of Jffrici^Uunl Ope^ytlions m /nlfa.^Thm is an annual 
report, prepared by the Agricultural Adviser to the Government 
of India, Pitsa and deals, among other matters, with the dis¬ 
tribution of improved seed in vanoiis parts of India. It also * 
contains a classified list of papers on Indian sgriculture pub¬ 
lished doxiag the year. 

(h) Scien4*/ic Jfspor/s of the AgirciiUvrul lUsearch Instilute, Fusa (in¬ 
cluding the Report of the Sugar Bureau). Copies can be obtained 
trom the Director, Agricultural Eesearcb Institute, Pusa, Bihar. 

(c) Admiitisfration Reports of Oie Provincial Depariments of AffrioiAuife. 
Bombay, Bengal, Madras, Cential Frovinces, United Provinces, 
Punjab, Bihar and Orissa, Assam and Burma. These are 
issued by the Government presses in these Provinces towards 
the end of each year and contain a general siunmary oi the work 
of the Agricultural Department (including the farm reports) 
and also the annual reports of the Economic Botanists. These 
administration reports largely form the basis of the 
Rsvisui of Agriovkural Operalions in India. 
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(i) F/ocudings of the Board oj AgricuUuT4 »» /♦li'.a-—This contains 
the programmes of work in progress in Economic Botany as 
well as discussions on matfceia relating to the Agiicultural Depart¬ 
ment as a ^vholc Copies can be obtained from the Agncnltural 
Adviser to the Oovcmment of India, Pusa, Bihar. 

U) Many of the or^nal papers on Agticnlturai Botany in India are 
pitblished in the following periodicals : (1) Mei»oirs of the Depart' 
meni of Affriei’lHire in Iwdia {Botanical Beriee), (3) of 

the AgricuU'nal Fesearck InstiMe, Puga arid (S) The Affncul^ 
fural Journal of Jndia^ This >atter containe classified lists of 
all papem published on Indian Agriculture. Copies of these 
publicstioDS can be obtained fi'om the Director, Agricultural 
Research Institute, Fuse. 


Cotton.—Mr. 0- R. Hilson has published a detailed account in Fusa 
Bulletin 133 of his work on the messuremeut of the lint length, seed weight 
and Wright of lint per seed of cottoa An improved type of cotton, known as 
Qadaff I. for the Dharwar District of the Bombay ICarnatak has been d^ 
<rc^ by Mr. G. L. Kottur {Agr. Jour, of India, XVII, 1922, p. 347) who 
states that the staple is stronger and more uniform in length than the general 
cron. Seed for distribution is grown on. the Oagaiseed farm. Mr. Raw Prasad 
{Bull. 137, Agr. R^earch Institute, Puea, 1923) finds that a relation between 
the leogth of the stigma and of the fibre is probable in some forms of the genus 
Go8sypi>m. The author considers that this inter-relation requires to be tested 
further before it can be accepted as an absolute cartainty, 

Mr. P. S- Jivanna Rao, in the Year Booh of (he Madrae AgricuUural 
DepariiMnl for 1922, has conducted a preliminary enquiry into the, cause of 
bud and boll shedding in cotton. 

The work of the Indian Central Cotton Committee has entered on a hew 
phase The Cotton Cess Act became law during 1923 and the Committee 
. has now been provided with funds for the furtherance of research work on the 
improvement and testing of cotton. A number of grahte ^ve been made to 
Provincial Departments of Agriculture and towards the Institute of 
Industey at Indore where particular attention will be paid W cotton. It has 
been decided to found six research etudentsbipa for tRe training of future 


iuvestigatora of cotton problems, 

St^arcace.—Mr. G. Clarke and his staff have completed a delidled study 
of various Coimbatore seedling canes when grown at the Sugar Experiment 
Stotion at Shahjahanpur (Agr. Jour, of India, XVTI, 1922, p. 440). The 
majority of the seedlings proved to be of poor quality but one seedling of 
considerable merit, Co. 214, has emerged from the r^orous teste applied, 
as a type of cane suited to the conditions of at least one important sugar tract 
in the United Provinces. Mr-Wynne Sayet (Agr. Jour, of India. XVIII, 
1923, p- 249) has given the results of various mill trials of selected Coimbatore 
sugarcane seedlings. The canes were grown under experiment station condi¬ 
tions at Puss and were milled at Byam factory near Darbhanga. A pTelim^ 
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L&ty p&per on tbe root ajstems various vaiieties oi sugarcane lias haa 
publisied by Rao Sabib T. S. Venkatawman and Mr. B. ThoffJas (Jgr. Jc^r. 
of India, XVH, 1922, p. S81)- 

XVlieat.—Ao account of tb© unit species met wi*h in tbe wheats of Bihai 
and Orissa has been published by the Botanical Section, Pusa in the Memoirs 
of the Department of Agriculture in India. Some of these forms are likely 
to be of use in breeding as they are early, rust resistant and possess high grain 
i^nality. It is possible that one of the parents of Marquis, the celebrated 
Canadian variety which now covers Urge areas in North America, was one 
of these unit aperies. 

Rice.—Mr. F. R. Parnell and his staff at Coimbatore have pubbshed a 
second memoir on the inheritance of chaxactem in rice. The characters m- 
veetigated were—the golden colouring of the inner glumes with modifying 
factors, the shape of the rico grain, the dwarf habit in the lice plant, and the 
colour of rice. Mr. R, I?. Bhide {Agi . Jour, of India, XVTI, 1922, p. 524) 
discusses tho cause of sterility in rice flowers, a phencmenon which is 
frequently observed in Western India. 

Physiology.—The rSJe of plant pKysiolog}' in agriculture was dealt with 
by Mrs. G. L. (‘, Howard in the Preridontial address to the Botany Section 
of theDuoknow meeting of tbo Indian Science Congress. The paper has been 
published in full in the Agr. Join, of India (XVIII, 1923, p- 204). Major 
W. R. G. Atkins, has published a ptebminary paper on the hydrogenioni on 
concentration of some Indian soils and plant juices {Bull. ISC, Jgr. Research 
Inst., Piiso, 1922). 

Water hyacinth.-—The report of the Water Hyacinth Committee of Bengal 
has been published. Further invearigations into new methods of eradicating 
the pest are recommended and the need of concerted action in the future is 
considered essential. To ensure effective action, some form of legislation is 
stated to be absolutely necessary. The Committee recommended to Govern¬ 
ment that in view of the growing menace, scientific investlgarions be under¬ 
taken in the first instance into the life history of the plant and its mode of 
propagation and later on, into the practical methods for its check and the 
economic ntilUation of hyacinth in varions wa}^ so thft the cost of operations 
may, to a certain extent, be recovered, and for this purpose a staff consisting 
of the following be employed for a period of three years—(1) a plant physiolo- 
g^t (2) a subo^nate officer of the Agricultural Department and (3) an agricul¬ 
tural chemist. The total cost for tl^e need not exceed Be. 1,000 a month.” 

The coconut palm.—Mr. H. C. Sampson's book on the coconut palm 
has appeared during the year and includes interesring and valuable results 
on the toot system of this tree. Mr. 0. X. Furtaido baa published a paper 
on the coconut inflorescence {Poona AgricuUuTol College Magazine, XJV, 
1923, p-213). 

HiscollAXLeou.^Mtfars. P. H. Carpenter and H. B. Cooper have dealt 
with the factors affecting the quaHty of tea {Qvarierly Jour., Indian Toa 
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AsBocialion, 1922, p. 44). Mi. T, D- Stock lias published an account (Apr. 
Jour, of India, XVII, 1922, p. 577) of a primitiTe form of oiange cidUvation 
in one of the Northern Shan States of Burma and haa made suggestions for 
its improvement. Mr. G. B. Patvardhan has printed a short ecological dassi- 
ficafioa of the crops of Bombay (Poona Agr. College Mag., XIV, 1923, p. 194). 
Mr. K. Kunhikannan describes in the AgricuUurai Journal of India the in¬ 
troduction of a tiee from the New World known as the Mesquite oi Azaroba 
(Prosopis jtdipora). It appears that several full grown trees already occur in 
India in the neighbourhood of Madras. 
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DV 

R. N. PARKER, Esft., F.C.H., 

Foml 

Oecology o! Sal.—Worls under this head which has been in progress 
for many years has now reached the stage at which the Botanical Brcuch can 
leave it. The results of the small scale CKpeiimcuts made by Mr. Bole duiiug 
past years are being uaed on large scale legenetation works by the Silvicul¬ 
turist of the United Provinces. 

Systematic Botany.—No progress has been made with the sfiviy of 
Vipierocaifus aa the Systematic Botanist had to cancel hie tour in Tenoaseriro 
and for the time being give up all botanical work in order to devote hia time 
to the Minor Forest Products Eshibit of the Empire Exhibition («Dce aban¬ 
doned), The study of Acacia group Cae«a cannot progress further for want 
of certain type speoimena which are probably only available in the Kew 
Herbarium. The study of Acaa'a group Ebnrnca depends upon procuring 
of further material from S. India and although local forest officera likely 
to be able to aasiet have been addressed, so far no specimens of any Acacia 
belonging to the group have been received. Thanks to the liberality of the 
authorities at tho Natural History Museum, Viemia, the types of several 
speciaa of Serbms have been sent to Dobra and roturned after a drawing of 
them had been made. There are however still serciul type sperimens in this 
genus to be traced. The confusion in this genus appears to be la^ly due to 
failure to understand the species proposed by the earlier botanists such as 
Wallich and G. Don the types of which are all still in existence. The bamboo 
TcinostacJtyum Bel/eri, Gamble which has been flowering recently in Burma 
and which evidently is not a Teiftcsfachi/vm, has now been satisfactorily 
placed by Mr. Gamble in a genus recently described from Cochin Chins and 
it will in future be known as Neohanzeauft Helferi, Gamble in Kew 
Bull. (1935), p- 91. 

Herbarium.—5,898 sheets were added dnring the year which is approxi¬ 
mately double the number added m the previous year. The increase is almost 
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flutirely du« to the taki&g up of collections which have been lying unnamftd 
for years some of them Binoa the transfer of the Saharanpui herbarium to 
Dehta Dun. There is now very little of this class of arrears left. 

Pathology,—The most interesting discovery during the year is that the 
jjjyperous ThlUrgia Sissoo trees dying near Debra Dun are in all probability 
killed by PoZypcfus Hitherto it has always been assumed that the 

deaths were due to the attacks of Femes lucidus as the symptoms are sioiilar 
and sporophores of this fungus have been found on ^U^gia Sissoo near 
Dehxa. Last autumn however, probably as a result of the very heavy 
monsoon, numerous sporopbores of Polyporw gilvus were found on dead 
and dying DaUjergia, sporopKores of Hornes luciditt being conspicuously absent 
on this host though common enough on Albi&tia procera. 

Miscellaneous.—An ei^uiry into Che tonuii^ value of the fruits of the 
various forms of Ten/iinalia CfiAula as well as of closely allied species of 
Tefmwwlw is being carried out in conjunction with the Imperial Institute. 
So far the results of the analyses have not been received from London- A 
paper on the Tung oil trees Aleitriles Fordii and Aleurites motUana in India 
has been prepared in conjunction with the Chemical Branch of the Institute 
and is ready for the press. 
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By 

\V. McRAB, M.A., B.Sc., F.L.S., 

Offy. ItHjwial AffrUvllval RestuKh 

Agricultural Research Institute, Fusa.—The work on species of 
Piticulatift ou various cereals and grosser was coatiuued bu6 no marked results 
were Kcordod. The sclerotial fungus bos been proved by uifection experi¬ 
ments to oauee a disease of the rice plant. The disease begins on the leaves 
grapdually spreads over the plant and causes Its death. The fungus sown on 
augarcane gave negative results so its connection with the fungus causing n 
simike disease on sugarcane is still tn doubt though the two fui^i in this 
sclerotial stage appears to be the same morphologically. From the ^Id 
esrperiments to control smut {Tolffpo^puriMn PeniciHariae) on bajra (PeWnt- 
se<um^pAoi<ief;/a) and downy mildew (5ekro»j>ons Mai/dU) on tnaise no definite 
conclusions could be drawn as the incidence of both diseases this year was 
slight. This is remarkable as the monsoon u'ae a heavy one with few breaks 
so that the humidity remained continuoaily high yet the Icmpocatures were 
uniforndy lower and this latter fact probably accounts for the mildness of 
these diseases. Of various fungi isolated from wheat plants affected by foot- 
rot one a species of Helminihosporium was shown to be able to destroy wheat 
seedlings. Tills is possibly the cause of the disease but much work still remains * 
to he done on the other fungi invariably found associated with it on afiected 
wheat plants. Foot-rot is said generally to be found in those fields which 
have been sown early so it is possible that in areas where it oaases much loss 
if the sowing were delayed till the cold weather has really set in there would 
be very little trouble. The study of the genus H^minfkoiporiuin was con¬ 
tinued with special reference to the relationship between species on grasses 
and crop plants. The two plots laid down to determine the influence of 
sodium sulphate applied to the soil on the growth of jute and the incidence of 
disease showed marked difierences. That which had received applications 
of sodium sulphate contained 1,399 plants weighing 533 lbs. and disease was 
entirely absent. The other plot which bad no sodium sulphate applied con- 




32 


BOASD OP SCIEKTIFIC Al>VlCE FOR DTDIA, 1922-23. 


tftiaed 1,312 pUnte weighing 220 lbs. md 744 ol them were dieeesed. So 
promiung ie Cliie resuH tliat a mote extensive aeries ol field experiments were 
l«d down M teat the accuracy and applicability of thia treatment. Tbe 
influence of the composition of the soil upon the incidence of disease in jute 
is being atndied in cultures, designed to test the efiect of certain constituents 
of the soil on the growth of the fungus in culture. From members of the 
CiicuT^nlactae that are grown aa vegetables and that were rotting in consi¬ 
derable members strains of P^lhiim were isolated. The morphology of 
those from Luffa actUanguia i. Tnc!u>santhet anguina and 

Lagenaria mdgari$ was studied. 

The wilt caused by Fus^nvm udvm on pigeon pea {Cojanw indicui) was 
eevere this season. In the permanent mauurial series of experiments the 
number of wilted plants lias been recorded in three seasons in each of the two 
series, The averages of each of the three plots that receive superphosphate 
are— 

4, 7*^ and 4 rimes in A series )the average of the 5 that get 

C, 4*0 aud 4 times in B aeries | no phosphate. 

The averages of each of the 3 cattle manure plots are— 

2, 2| and 2 times In A series *) the a^‘erage of the D plots that get no 
1, L and 2 times in B series ) phosphate. 

The averages of each of the green manure plot are— 

*30, *23 and *11) times in A series ) the average of the 5 plots that get 
*32, *04 and *23 rimes in B seri^ ^ phosphate. 

It appears that those plots that get superphosphate carry an increased 
numbei of wilted plants that Is significant and that the green manure plot 
has so small a number as to bo significant. The cattle manure plots receive 
small but increasing d<%es from plot to plot and the number of wilted plants 
is highest in the plot that gets the largest dose yet the numbers of wilted 
plants are not BO different as to appear to have si^uficants beyond indicating 
a possible tendency that could be tested on plots that receive larger i^uaurities 
of cattle manure. The fact that in the green manure plots to which super- 
phoephatc had been added the numbers of wilted plants ai’o slightly higher 
than in the plots that get no phosphate seems to indicate that the superphos¬ 
phate nsutralissa the depresring influence of the green manure on the incidence 
of the disease. Experiments are in progress to elucidate the effect of 
phosphate on the plant and the fungus and the eficct of miDeral phosphate 
as compared with phosphate in association with organic matter in cattle and 
green manure. This subject is of importance inasmuch as green manure 
associated with superphosphate increases the yield of other crops on the 
alluvium and that pigeon-pea is one of the crops in the usual rotation. . 

Madias.—^'\7ork on the folbwing subjects was in progrees. Diseases 
caused by epeeiee of Vemio^ria on tormeric (C7urouffia hnga) cabbage and 
Bernal gcam [Qircer ortsrinuwi). Spores of VemicuJaria atromtae were 
found to germinate after seven months and they are capable of infecting 
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«abbage, brinj&l, Datura, knolkohl and WilJtanta aomnijera. Sclerofcial 
ttaases ware found cm tfae rhifomee of turmeric especially on and near the 
^y leave® and it is probably by meaaa of these that the dieeaee is eanied 
rtom crop to crop. These solerotia are capable of genaination up to two 
year® lie apeclea of Vermicularia on cabbage wea found to infect cbilli» 
©nnjal, gmger and Datura. That on Bengal gram and another on vegetable 
marrow are under atudy. Among new varietica of cane 10 of the orosa between 
Kaaaoer and D 74 and 9 of the croea between Kaseoer and Fiji B have proved 
« far resistant to smut. Soil infected with spores of Sdaroapata graminieoh. 
leaf shredding disease of Andropo^fon Sorrjhm. produced a crop of diseased 
plants mcUcating the means by which the dtsoaee is carried over, miioclonia 
and GloMporiun on Carica papaya are being studied and the latter is efleo- 
lively checked by spraying with Bordeaux mixture. Oheoaporiuni on mango, 
and species of Ccreoepora on aaffiower, fenugreek, brinjal, pomegranate and 
titjrum were being studied. ’A systematic study of the DipMha 
of South India has been made nnd a pei>or sent (or publicoticn. Spraying 
on a large scale was done on grape vine* against mildew, on flreca-nuts ogaiast 
Phf,faj,hatkorH arecae. on coflee against lesf-diseaso and black-rot, on turmorio 
agamat 1 emtcuhria curcumas and on citrus ogainst scab. In the sreca 
gardens on the west coast Coconut frees that were dropping their nuts wore 
found to bo infected with PhjU>phfhcTa arccae, the fungus that esusea the 
totting of arcca-nuts. Infection experiments wifh pure cultures produced 
the sn me symptoms. Spraying tb e hunchoa of coconuts at th o ti me of spraying 
the ATOca-nuts is being tried as a preventive. On the potato farm near Oota- 
camiind 2,409 inaimcU of potatoes comprising 15 varieties were examined 
m order to select for planting good seed free from signs of fungus infection. 

Manorial experiments against root dUeasea of tea coused )>y Rcafllium 
arciiata and flymerMchaeia noxia are boag carried out nnd also spraying 
experimente on coffee against leaf dieoaso {llcmikia I'mfar&fx) and die-Iinck, 
due to or ossociated with CoUclotrichHm ccffcaiiwn which iisualU* is found along 
witli loaf fell, On the unsprayed plots the ground was strewn with fallen 
leaves which invariably showed the disease, hy shaking the bushes mimlicrs 
of leaves dropped ond many of tho twigs were drying up. On the -pniyed 
plots the bushes were well covered with loaves end the leaves «ummed on 
the bushea while there was very little die-back. This oppliod to both flushes 
of Is A VOS. Tlioro ifl no doubt about spraying doing a great deal of gocMl. 
Various sprays and dlflcrent concentrations wore us^^. This experiment 
will be repeated several times both with liquid and duet sprsys to find the 
best and moat economical method of corrying out the work in the conditions 
of the coflee districts. 

Bombay.- 'Ihe investigation of the storage rot* of potatoes was continued 
aod the Assistant Professor of Mycology visited Italy the principal source 
of seed eupply for the Bombay Presidency to study the potato industry with 
a view to submit proposals for the improvement of the crop in the Presidency. 
The results of last year’s work on the potato rots have been written up in 3 
papers submitted for publication. A description of the four most common 
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potato rot fungi (two spe^uee of Fusanum, Sderotiim Raljtii. and a apocioa 
of Sclerotium) baa been prepared and their temperature jeUtionship studied. 
The work on cotton wilt with a view to discover or evolve a resistant variety 
has been carried a step further. Inocolationa were made in the field and' in 
pots. 01431 plants of Wagale 4 per cent, were wilted, of 414 plants of Dharwar 
2, 30 per cent, and of 419 plants of Kumta 39 per cent. The other varieties 
triad varied from 56 to $3 per cent. W«^ale has withstood the attack 
remarkably well as it did last year. The experiment indicatee that Rumta 
cotton contains types which resist wilt better than DbaTwar 2, accordingly a 
number of resistant plants of this variety have been selected to test this. It 
was found that in the first generation of the cross between Dharwar 1 and 
a pure wilt resistant strain of Wagale resistance is dominant, at least during 
the greater part of the gcowiog period. In pot experiments it was shown that 
the variety Broach De^i Plant 6 is complet^y immune to wUt. 

The leaf spot and blight of onions was found by infection expenments 
to be caused by a spe&es of AUemaria which is a wound parasite. High 
temperature and humidity were found to be necessary for the spread of the 
disease. Field experiments showed that Goa and, bandore varieties of onions 
resist the disease to a coxisiderable extent. The Ipplioation of sodium nitrate 
in small doses at intorvala combined with tabbing’' appears to be beneficial 
to the crop but Burgundy mixture had no effect in checking the disease. 

The study of the mango infiorescence blight has shown that, though hoppers 
are the constantly associated with the blight, a mildew is also concerned. 
Preliminary observations made in the important mango tracts indicate that 
mildew la as important as the hoppers and in some cases it is the sole cause 
of the blight. Operations against the disease are to be started in the coming 
season. 

Data are being collected on the diseases grouped imder the term mosaic 
of which examples in Bombay are found on cardamoms, chilli, tobacco, potato, 
tomato, and Raphanui var. candalw^ 

A disease of wheat associated with an alternaria and one of the betel vine 
afseciated with a Fusarinm were under study. 

Field experiments carried over several years have shown that smut 
{Ustilago Bleu^nit Rulk.) of Blttaine Coracono is not seed^borne and that 
seed'treatxuent with copper sulphate is of no use. The results of spraying 
experiments against mildew on Onminum were incdncluaive as no disease 
appeared on the crop. The spraying campaign against Eoleroga 
Ihora arecae) was continued. 

Bengal.—Several fungi associated with a disease of betel-vine have been 
isolated and their morphology studied- A bud rot of the areca palm was 
investigated but its cause is still obscure. Spraying was done against 
Phemptii t«9»ns on hrlnjal and against damping off on tobacco seedlings. 

Centtgl ProviDcas.—The efficacy of different preventive treatments 
against jowar smut was tested. The dusting method which appeared most 



aOOifOMIC BOTAlfy— UYOOHOQY, 


eucc^sslul WM that with oopper carbonate dust, But tbs practical dificultf 
in the waj of treating Urge quantities of seed with this dust was the want of a 
good type of a mjxii^ xnachina. Umo sulphur and flowers of sulphur also 
were found to be effective. Of the steeping methods copper sulphate solution 
was found to be most efieotive. Formalin was found to be very inferior. 
Some work on cotton wilt was also done.* Inoculations with cultures of Ftaaria 
and Ctphalotpona isolated from wilted cotton stems and toots invariablr 
failed. ^ 

Au&m.—Bata with regard to the prevalence of abud*rot of arena palms 
was collected and routine spraying was done on potatoes on the Shillong farm. 
Experitnonto were begun with a view to find a preventive for a disease caused 
by a species of Cephalosporium on rice plants. The soil was treated with 
various fertiliaors and the seed with 8 per cent, formalin. 

Indian Tea Aesociation.^Sonio obHervations were made on the effect 
of various kinds of plucking on the susceptibility of the tea plant to attack 
of Pstfaiotziu Thwe /.atitadiu eamUw and Oloinenlln cinyidata^ It wss 
found that the more leaf taken off the plant the greater the susceptibility 
to these diseases. The life histories of a number of unnamed fungi recently 
found on diseased tea plants were worked out. 

Most of the time was devoted to further exporiuicnts on tho micro*orgeuisma 
present in ferinonting tea and considerable progress was made. Over fifty 
yeasts and a nmnber of bacteria are under investigation. 

United Provinces.—Work on the storage rots and held diseases of potato 
wis continued. Very satisfactory results were obtained in experiineBU on 
storing seod oud food potatoes st low temperature. Mosoic cUsoaHe is found to 
occur widely, in considerable amount, in aonie districta the perceotago being 
as much aa G per cent. This disease greatly reduces the orop yield and is to 
a large extent responaible for the deterioration of tbc potato crop. 

A serious nematode disease of wheat occurred in various parte of the pro* 
vluoo. This disease is under investigation. Work on the wilt disease ol 
safflower was concluded and will eborti)* be published. 


n 2 
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AORICULTURAL BACTEEIOLOaY 

BT 

0. M. HUTCHINSON, C.T.E., B,A. 

Inpeial ApnnilfvrsI Baettrvitagiet 

WORK AT PUSA. 

Soil Biology. 

Nitrogen Fisation in soil by ** Non Symbiotic ’’ organisms.—The 
work on this subject previously reported was continued and the following 
erperimeiLta were carried out 

I. A large number of experiments was carried out to obtain f oitber infer* 
mation as to the aymbioric relationship between alg® and nitrogen fixing 
soil organisms. Large djiferencea in fixation were found to occur as the result 
of the influence of light and darkness upon algal growth; thus in three months 
January to April the nitrogen fixed by a mixed coltuie of alg® and soil 
organisms was 1*19 mgms, in the dark and 3*50 mgms. in the light; a second 
series run from 2nd July to let August gave 2 W mgma. Nitrc^en in the 
dark and 9'6 mgms. Nitrogen in the light. 

Fermented residn* of a green manure crop Crotalaria junua were used 
to replace manaite as a source of energy in a pure culture of azotobacter ; 
3 gme. of this material gave a fixation of 1*4 mgms. Nitrogen in 24 days 4th 
Jdy to 28th July 192*3- This would correspond in the field to a fixation of 
about 1*C lbs. nitrogen to the ton of green manure in three weeks’ time. Otfia 
esperimente were made using a variety of cellulose decompoeition products. 

II. The sfieot of various organic lesidoes and compounds upon nitrogen 
fixation in the soil. 

Various green manures and crop residues were experimented with and 
large differences were noted in tbwr suitability as sources of energy for nitrogen 
fixation by soil organisms ; thus Bsjra {Sorghvm haUjiense) gave,33*96 mgms. 
of added nitrogen whilst oowpea gave 13*03 mgms, and Asoka {PclyaWui 
longifoUa leavM gave only 5*32 mgms- over a period of S months. These 
amounla were greatly increased by the introduction of fermenting organisms 
in the form of watery extract of cow manure. Previous fermentation of 
the organic residues considerably increased their apparent value as sonroes 
of energy for azotobacter and optimal periods of fermentation were found 
which varied with different materials. Thus maize which unfermented helped 
to fix 27 mgms. when fermented for one month before adding it to the eoil, 
gave a nitrogen increase of 47 mgms. wluch was reduced to 84 mgms. when 
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fonxiezitfttioii h^d been coubiiiued ioi thi6e months • Similsrly fermented 
straw g&vo 19*3 mgms. Kitrogen as against 9*25 mgms. Nitrogen fixed'in soil 
hy unfepmented straw over a S months’ panod. ^ 

III. Nitrogen fixation was found to oeour in cowdung alone, and to be 
increased by some 16 per cent, by the addition of straw. Fixation also took 
place in a mixture of straw 16 gms. with 20 c. c. of a water extract of cowdung 
(1 gm. in 50 o. o.). 

TV. Fixation of nitrogen in pore cultures of asotobacter was increased by 
small additions of nitrate; (6 mgnis. per 100 c. c. of culture solutioal larcer 
amounts inhibited fixation completely and resulted in reduction of the added 
nitrate. Artificial asration (by aspirated air) iucieased'the amount of fixation 
from 8 mgms. to 9 mgms. per gram of mannite and at the same time greatly 
increased the growth of asotobactor. 

Experiments were made to determine tho relative rates of utilisation of 
dextrose by various nitrogen fixing organisms, asotobacter, clostridium, B. 
radicicola and a mixed culture from cow manure, in liquid culture, The 
results arc shown in the accompanying graph. 

The efiect of an indigenous rock phosphate on nitrogen fixation in pure 
culture by asotobacter was compared with that of Basic fiJag; tio' former 
bad a distinct depressive action whereas Blag has a decidedly^bcneficiel effect. 

V. Nitrogen fixation was found to be active in river silt and a vigorous 
growth of algsD occurred in this medium in diffused light. More than double 
the quantity of nitrogen was fixed in the light than when tho silt M'as kept in 
darkness (17*3 mgms. and 8*2 mgms. pet 100 gms. silt) tims affording further 
evidence of the symbiotic relationship existing between the algal growth aod 
that of asotobactor. Addition of mannite added some 4 mgms. Nitrogen 
to the amount fixed without it. 

Bight varieties of algo, distinguished by morphological characters under 
microscopic examination, were tested in pure cultures in symbiosis with 
asotobaoter and gave varying results some negativo ($) and some positive 
increases from 0*48 mgms. to 2*4 mgms. Nitrogen above the controls. In 
a rich garden soil showing algal growth the amounts of nitrogen fixed in four 
months were. In darkness 64 mgros. In light 77 mgms. With nitrate (6 
mgms. per 100 gms. soil) in Light 91 mgms. per 100 gins. soil. Artificial 
aration in culture solutions containing algas and azotobacter was found to 
depress nitrogen fixation to a considerable extent. 

VI. Field experiments to determine the eflect of various manurial and 
other treatments were commenced ; the results will b e reported later.. 

The facts above recorded, although forming no doubt but a fraction of the 
greater mass of information ’which will be necessary for any adequate under* 
standing of this important subject yet serve to indicate not only that progress 
is being made in the right direction, but that the possibilities coonectod with 
solution of the problem are fully as great as they appeared when that problem 
was first attacked. Briefly we know by observation that large amounts of 
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niCTogen caabe added to Indian deld soils "by asfmbiotic organiamB, but 
sothing was known as to tbe cAuaea reaponaiblo for the very wide variationa 
* in this amount in the same sods tfoo year to year. The hopeful featuiea 
of OUT resulte are that we have been able to obtain and eatabliab aunilar 
yariations under known and controlled conditions these latter not involving 
the utilisation of economically impoMible sources of energy such aa aogar 
ot molasses, bnt taking advantage of oui previous work on fermentation of 
organic residues and thns relying on indigenous raw material alone. The 
symbiotic relationships with algse are naturally of extraordinary interest in 
country where these organisms are present in every soil, and it osm be 
only a matter of time and further research along the right lines before we are 
able to indicate in what manner the management of the soil may be modified 
80 as to increase the amount and rate of nitrogen fixation naturally taking 
/ place therein. 

Nitrification.—Further work on the activation of nitrification of cattle 
urine was carried out with a view to conservation of its nitrogen content. 
A method of doing tins, suitable for use by the ordinary Indian cattle owner, 
waa worked ont, coosistiug Maentially of the use of a suitably prepared »rating 
filter bed made of broken brick or rubble, the passage of the collected and 
diluted urine through this bed resulting in the foimation of nitrates and 
recovery of the major jjortion of the original Nitrogen content of the urine in 
this form. 

The effect of compoeting with phosphates and sulphur npon the nitrifica* 
^on of various refractoiy souicea of o^auic nitrogen such as Mahua cake 
(B«sta laiifdia) wai? further studied in relation to the problem of aoluhilisa* 
tion of mineral phosphates by the same means. The general conclusion 
arrived at as a result of these experiments, in continuation of those of previous 
yeare, was that it is highly advantageous when dealing with the problem of 
^ the use ot organic manures and residues, to make use of the method of fermen¬ 

tation under controlled conditions, already worked out at Puss and recom¬ 
mended in the case of green manures. 

The formation of nitralee and their vertical and horUontal distribution 
in aoib under varying conditions of cropping and cultivation waa further 
studied in field plots. 

Green tfannring.—The faults of the green manuring experiments on 
the Punjab Experimental area of the farm were made the subject of paper 
in the Indian Journal of Agriculture. The continued residual effect of Iwge 
applications of fermented green manure was a marked feature of the returns 
and the effectiveness of such applications in conjunction with the use of 
superphosphate was aUo most noticeable. The most remsikable result, 
however, waa that obtained by a putting in a fresh aop of green manure 
(Croialaria Juwea) over the whole area five years after application of the 
original manurialand other differential treatment. The application of this 
green manure gave an immediate increase in the succeeding cold weather 
oiioal crop over the whole of the plots, hut the remarkable feature of the 
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idturss WM the obvious persistence of the efiect of the onginsl applicA^oss 
of superphosphate on certain plots, although these were caade £ve years 
before. The underlying causes are naturally obscure but the importance of 
the result from an economic point of view ^one, has led to the initiation of 
experiments designed to throw light on this interesting problem, with special 
reference to the possibility of bacterial intervention playing a considerable 
part in the matter. A field scale experiment confirmed the conclusions drawn 
from small plots in the previous season that in using Sannai (Crotalarla juocea) 
as a green manuio it might be advantageous to combine with this operation 
tbeseparationof the stems as a source of fibre, the tops and leaves alone being 
buried in the soil. The green manure effect of such separation on the following 
Tohi crop was found in some casos to bo better and in all cases to be at least 
equal to that of the whole plant. 

Bacterial decomposition of Organic residues.—Further study of 
this Subject with special reference to Cellulose led to the isolation of a specific 
organism capable of dissolving cellulose under nrobic conditions hot only In 
symbiosis wit!) certain other soil bacteria of which several were found. Kone 
of these secondary organisms had any capacity for cellulose destruction either 
individually or in symbiosis with any other except the specific one first men¬ 
tioned. The characters and rolationshi]>s of these organisms will form the 
subject of a paper tobepublishod in due course, 

Solubilization of Mineral Phosphates. -FuitKer work was done on 
this subject in view of the importance of bringing into use tfaa large, but at 
present scarcely touched supplies of indigenous phosphates in this couatryi. 

By the use of cultures of sulphur oxidizing bacteria, these being watered 
into composts containing rock phosphate and sulphur, very great advances 
were made in the percentage of phosphate rendered soluble. In the pre¬ 
vious report it was shown that by composting phosphate, cake, and sulphur, 
some 4’S per cant, of phosphate was solubilized in sixteen weeks. By the 
addition of bacterial cultures this amount was increased to 60'9 per cent, 
with one culture and to 63*9 per cent, with another, in a pehod of only ten 
weeks. These results were obtained with indigenous rock phosphates ; the 
same cultures ac^ng on pure tricalcic phosphate solubilized 65 per cent, 
and 96*9 per cenf respectively. An interesting observation was mada as to 
tha beneficial effect of additions of gypsum to the sulphur phosphate compost. 
Such additions appeared to increase solubilization by improving the physical 
texture of the mass with regard to eration, this latter condition being a vital 
factor in oxidation of sulphur by bacterial action. A paper on thin subject 
was written for the Indian Journal of Agriculture. 

Indigo.—Work on this subject w*qs necessarily curtailed as a result of the 
death of the Assistant Bacteriologist Mr, Petty who bad been specially 
reoruited to deal with industrial research problems. 

Experiments on the use of pure cultures of indican hydrolyzing bactena 
•on a factory scale demonstrated the necessity of further work to ascertain 
.the best methods of establishing such bacteria in the indigo vats in a conoen- 
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tratiojj aufficieafr to Becuie tiie pwpondetance o£ tlieii action over that o4 
adventitious organUme unavoidably introduced with the water or the planb 
itself. In view of the closing down of the Indigo Chemist's Section and the 
abolition of the post of assistant bacteriologist in this section work on thia 
sub j eel must necessarily be relegated to a subordinate position. Some interest¬ 
ing observarions were made on the losses occurring between steeping 
and b eating ; it vr&s found that an interval of at least one hour may be allowed 
without appreciable deterioration or loss. A series of experiments on the 
neutralUation of the fermented liquor with caustic soda before beating gave 
results which led to definite conclusions of practical value. In cases where 
fermentation and settlii^ are normal no advantage ia to be obtained by the 
use of soda ; when, however, fermentation is poor, settlii^ bad, and produce 
low, neutralization with caustic soda may be recommended as likely to result 
in iuijiroYcd settling and increased yidd of indigo. The results of these 
oiipcriiaents axe detailed in an Indigo P ublicatiou now in the Press, 

A considerable amount of work was done on the aubject of sterilization 
of Indigo paste. Numerous bacteria were isolated from paste in a fermenting 
coi^dition, some samples of which bad been imperfectly sterilized in England 
wi^ paranitraniliii and others by heat. The thermal death point of these 
was determined and recommendations as to appropriate methoda of sterilisa¬ 
tion by heat were made. 

Bacterial infection of Sugar Mills.—Investigations were made of the 
character and specific action of various organisms found as contammations 
in the cane juice of Sugar Mills in Bihar. A constant small percentage loaa 
of sugar occurs in the mill, part of which is probably due to inveiaion during 
the short time of passage from the rollers to the evaporating plant. Although 
a large number of organisms was found, only a few of these possessed any 
considerable inverting power, and further work will be required to determine 
, the practical significance of their presence in the cane juice In the mill. It 
appears probable, however, that some degree of antiseptic precaution in the 
miU would be attended with advantages, 

0.—Purther work on this antiseptic has now led to the standardLSaiiotr 
of a type of electrolytic apparatus specially designed for its preparation and 
made hy Messrs. Mather & Flatt of Mancha ter. Thia apparatxis ia apeeially 
designed for use in hospitals and can he run on an oaiinary lighting circuit 
without any expert knowledge. As tlus preparation has a carbolic co efficient 
of 3*9 end ie made from entirely indigenous materials at a very low cost its 
use should allow of great savlnga in outlay on antiseptics whether for hospital 
or other purposes, and especially for sterilization of water as a preventive 
measure agaiost cboiera. 

I read a paper on this subject before the Medical Section of the Indian 
Science Congress at Lucknow. Arrangements were completed to supply the 
Government of Bihar and Orissa with sufficient quantities of £, 0. to meet 
the requirements of five of the principal hospitals in that Province until such 
time as these institutions shouldbeinapoeiticn to produce their own supplies. 
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The appoiatmeat of speci&I officer to take cli&rge of this production for the 
Province has been sanctioned bj the Local Oovemment. 

Worh in thd Provinces. 

Uadras.^The premature fall of cotton holla was found to be due to a 
rot^ng bacterium which was isolated and cultured. Itis thought that inocula¬ 
tion occnrs naturally through the intervention of two species of Capsids, and 
that the use of insecticides might bo roc^uind to avert this. 

Nitr^en hxing organisms were isolated from the nodular growths on the 
leaves of Chornaia asifitica sod PaulUt indica ; it is su^ceted that these 
plants would therefore be appropriate for use as green manure. 

Megasse was shown to form a suitable medium for supplying ener^ to non- 
symbiotic nitrogen fixing o^anisms. 

The malting properties of Ckolam {Andrt/pogcni Sorgkvm) were examined 
and found to compare favourably with those of barley, maltose being the 
final product; proportionately large amounts of dexttlne are formed In the 
case of VfioUnn. The difierencea observed support the suggestion that 
hydrolysis of starch in malting is brought about by two ensymes an “ amylase ’ * 
and a “dextrinase.’* 

Central Provinces.—Attention has been principally directed to the 
practical application of biological analysis of soils to ascertaining the manorial 
re^^uirements of selected types in the Province as judged by their specldc 
biological reactions with various indigenous organic manures. This method 
gives valuable Information of a practical nature. 
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FORESTRY 


Put I.^ilTiculturc 

BY 

8. H. HOWAPD, B.A., 

Si/tifitUbiriit. 

During the year under report the vork of the branch could not be carried 
•out on the lines reconunended by the Silvicultural Oonference of 1922 owing 
to the extreme ehorCage of stafi and lack of money. Tt is hoped that thia 
will be rectified in the near future but meanwhile new workii^ plans are being 
made and old ones revised which perforce have to be based on data very 
little better than that on which the .first plana were made. When anoh data 
are actually available, or are so nearly available that it requires very littie 
work to fill the existing gaps, it seems a great pity that lack of stafi to compile 
these results into a form In which they can be made use of, should necessitate 
important working plans being based on Imperfeot data. 

Statlstic&l work.'-'A very large number of plots have been measured by 
the various local silviculturists and the Central Institute and all results sent 
to Debra Dun for working out. The United Provinces have helped greatly 
in working ont many of their own results. 

The most Important matter during the year, however, is the compilation 
of the data for Shorea r^usia (mZ) into a yield table of three quality classeS- 
Tt^ became an absolute necessity owing to the number of working plans 
for this speciea coming under revision in the United Provinces. The table 
has fundamentally ch^ed the management and rendered possible a very 
large and perpetual increase in revenue estimated at 10 l^kha of rupees per 
annum by the Conservator of Forests, Working Plan Circle, United Provinces. 
The table applies to the United Provinces but will be applicable to other Siil 
areas. 

Volume and form factor tables and a general yield table for sal for other 
provinces will be undertaken during the forthcoming year. 

The table is imperfect owing to the artificial timber limits necessary for 
•such a compilation for such a country as India but it is hoped that within a 
very short time the outturn under practical conditions will be available. The 
table which at present is principally for Working Plan officers will then be of 
v^al holp to the ordinary Divisional Forest Officer. 
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The Other etatiatical work done on various other epeoies has advaaced 
to the stage that, given the necessary staff, yield and volume tables will be 
published In the forthcoming year for at least two more species. 

The Sal (^oreo robust).—Except in the matter o! statuses the Central 
Institute has done littla concerning tbiR species as all such e>cparimental work 
•outside the seedling stage is now taken over by the provinces. Eorther experi¬ 
ments in the matter of keeping the seed the break of the tains give promise 
of success. A natural regeneration experiment shows that a sheltorewod 
is probably essential in frost localities. 

In the provinces natural and artificial work continues. The artiffeial 
regeneration of saiin suitable areas is a solved problem wherever labour can 
be obtained and where rain can be reckoned on at the time of seed ripening. 
Natural r^eneration from seed is still largely unsolved though knowledge has 
advanced. 

Afforestation.—The experiments in Zabarkhet have yielded results 
which are now almost conclusive. The problem is to afforest a blank in a 
sal forest with heavy grass and host in winter icith no Undin^ ioheUver during 
ilie rains : with tending the problem would be simple. 

The solutions in such a neighbourhood as Dehra Dun are: (I) Sow cktr 
pine (Pifws iongifolia) in lines ploughed through the grass 5 ft. or 6 ft. apart 
At the beginning of the rains. The seed should be red leaded before eowiag. 
No further attention is necessary that year but a resowing may be necessary 
the following rains. During the winter the grsss should be cut between the 
c£t> lines. The plants will in three or four years be about 4 ft. high. (2) 
Plant root and shoot pruned transplants of sissoo in holes 6 ft. by 6 ft. at the 
beginning of the tains. These pruned transplants should have a stem S'to 
4* long and root say 8* to 10*. They will grow through despite the grass. 

Either species is good but the sissoo suffers more from frost than the oAtr 
and on the whole the c£t> is preferable. Such afforestation areas most be 
fenced if there is much game. Figs and porcupines do the most damage. 

Experimental silviculture.—Work was continued on the weight of 
seeds and the results will be incorporated in tbe already existing bulletin on 
this subject. 

A great deal of work was done on artificial regeneration with various 
species both entire and pruned transplants being tested, rains and winter 
transplanting and weeding versus non-weeding in each case. It is impoe^ble 
to go into all the details and equally impossible to give general rules to which 
there are not many exceptions. Moreover the experimenta are not by any 
means complete. Still the foUowing are generally correct remarks in the case 
of the majority of the species tried. 

Almost every species under whatever method or time of transplanting 
benefits greatly by weeding. In most cases weeding is essential to success. 

Winter transplanting was almost always a failure whether weeded or not 
but even where a percentage of success was obtained it is very inferior to the 
ordinary transplanting at the beginnbg of the rains. 
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TLe results of entire trinflpUats u compared with root -and shoot cnttiags 
are not complete. At present ib appeara that some species do better one way 
some another. ' ^ 

Some species are hard to transplant by any method. 

Bxperirocats were coa^ued'with bamboo regeneration (DendrocalatHw 
It was ooncliieively proved that a sure method is to plant ofisets 
from one or two year old culms with rhitome attached and a well developed 
bud. These planted at the break of the rains gave 100 pet cent, success and 
had culms 24 ft. long after ttro years. . 

The camphor work is completed and has been sent to press as a forest 
record though not actusQy pstrllshed till after the close of the year. 
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FORESTRY 


Part n.—Economic Forest Piodneis 

R. S. PBARSON, 

Farui Eeo7tomUt> 

1. General Work of Adminiatration.^Tbe year 1922-23 has been one of 
rapid expanaioD on the lines laid dmvn in the last year’s report, and although 
the activities of the Branch were much curtailed owing to fman»al stringency 
nevertheless progress has been satisfactniy. 

The Forest Economist had the major portion of his time taken up 
in organising and controllmg the erection of the plant at the New Site, and at 
the close of the year under review the Sawraill, Wood Preservation Plant and 
Seasoning Kilns were practically completed ; the Paper Pulp Plant and the a 
Veneer Section were well on their way to completion; while some of the 
Timber Testing Machines were erected and others were working in a 
temporary workshop- 

The hnancial condition of the country reacted, as everywhere, on the 
Economic Branch ; and although much baa been done there is no doubt that 
bad Imperial and Upper Grade Assistants been appointed to the Sectional 
OfHcers, to be trained under their expert snpecvlsion, the results would have 
been considerably better. 

The Forest Economist’s touring was restricted, due to the continual super¬ 
vision work at Dehia, to a visit to Calcutta in connection with the Exhibi¬ 
tion of 1924; and to inspecting some experimental sleepers near Haidwarv 
Mr, JoUye, who held the appointment of Assistant Forest Economist until 
October 1922, when he went on leave and waa replaced by 31r, Trotter, inspected 
the experimental sleepers on the Itarsi-Betul Section. 

Year by year the number of enquiries increases both from Forest Ofiicers, 
the Railways, Ordnance and Army Departments, Public Works, Commercial 
firms and private persons, so that the portion now is that the staff, as at 
present constituted, cannot adequately cope with the work. When the 
Imperial and Upper Grade Assistants have been appointed, and the new 
laboratories and Workshops are in full running order, this difficulty should be 
overcome. 

The Trade Supplement to the “ Indian Forester ” which was started last 
year, has proved a greater success than was anticipated. It has now been 
enlarged and will gradually be developed. 
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//,— S'xj^eriiTunUjl a%d Coiivrrtercial AcHviiiti. 

1. Section o! Wood TechnolW.—Tbe Wood Tfechnologist, Dr. H. P. 
Btown. who c&me to the Institute for 22 months from STraouse Uoiveraity 
just before the commencement of the year under report, has laid a fine founda¬ 
tion for the work of this seotfon, which may he dirided into two heads ; namely, 
routine and research work. Under routine work may be mentioned the 
identification of timbers. We receive constantly specimens of timbers for 
identihcationB, either in connection with a special enquiry from the provinces, 
or from commercial concerns, the railways and not infre4^uently for legal cases. 
The other portion of routine work consists in consulting with the other spe^al- 
ists on the staff as to properties of woods for a stated purpose which are best 
deteimined from their anatomical structure 

The Besearcb work in baud comprises :— 

I. The preparation of keys for the determination of timber specimens 
in the field based on macroscopical features, as seen under a pocket 
'ens 

XT, The same, based on microscopical characters for critical determioa' 
tioQ in the laboratory. 

III. The preparation of a syllabus for use in teaching wood anatomy 
to the Proviniual Class Students. 

The progress made is that the rontine work has been kept up to date : 
* on the research side, mounts for microscopical w ork and photo micrograpba 
have been prepared for approximately 175 species of timber. These latter 
consist of cross, tangential and radial microaections, of which photographs 
liave been prepared for all the cross sections and 60 of the tangential sections 
at a 380 msgnihcatlon. Another 125 species are in preparation for sectioning. 
Ko low power sections have as yet been prepared, but this aide of the work 
will be started as soon as the hot weather begins, when photography wlU be 
held temporarily in abeyance till the rains break. 

3. Section of Timber Seasoning.-—The buildings for the ezperimental 
seasoning kilns at the new site have been practically completed, and the 
installation of the mechanical equipment has progreesed to such a point that 
the kilns are ready to operate as scon as steam and water are available. 

The experiments which bad been under way for three years in connection 
with the air-seasoning of 53 important speciee of timber in difierent parts 
of India have been concluded, and the results have been published in Indian 
Forest Records, Vol. TX, Part V.” “ Further experiments in the Aii Seasoning 
of Indian Timbers and General Recommendationa as to Seasoning Methoda,’' 
by Mr. C. V. Sweet, Officer In Charge, Seasoning, with a chapter on “Damage 
to Timber by Insects ” by Dr, C. F, C. Beeson. 

An air-seasoning experiment on a commercial scale has been started in 
the Government Agent’s timber depotf in Calcutta, with eight important 
timbers from Bengal and the Andamans to determine (n) tbe length of time 
required for the air-seasoning of various timbers under moist climate condi- 
dons and (6) the amount of depreciation due to cracking, splitting, staining. 
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etc. Defimte figuies b£ to th,eee itcrae are totally lacking for Indian timbere, 
bat are of primary importance in determining the relative economy of kiln 
and air*8ea8oning. Figaies pertaining to kila-seaaoning will be accumulated 
at Dehra Dun when the e3q)erimental kilna are in operation. 

A comprehenaive aoheme baa been outlined by Mr. C. V. Sweet, Officer 
in charge Seasoning, and eicperimenta initiated, to determine for the Govern¬ 
ment Gun Carriage Factory at Jubbulpore the moat economical procedure to- 
follow in the aeaaoning of their timber. The experiments are being carried 
out with the object of determining to what exteht their preaent practice may 
be Improved either by remodelling their present timber-seaaoning godowns or 
by joatalling’aeaaoning kilns. Figures are being accumulated to show which 
method of seasoning is most economical. The work at Jubbulpore afords 
an opportunity to accumulate data which can be got in no other way and which 
will be of general value to the Institute. 

Aa a part of the general scheme a shipment of 3 J inch Sisso {Dalbergia Bmoo} 
planks and felloes was sent to Dehia Dun for kiln-seasoning. The timber- 
w^ kiln-seasoned in two months’ time to a point of equilibrium with the dry 
climate conditions of the Central Provinces with practically no loss whatever 
due to cracking, splitting, etc. In the past similar timber has been ait-seasoned 
at the Gun Carriage Factory from 4 to 5 years, according to the present system ; 
and there has been considerable loss at the end of that time due to splitting. 
The very marked reduction in the seasoning time by kiln-seasoning will 
reduce their capital outlay in timber by lakhs of rupees. 

An illustrated lecture on the importance of the economic value of timber- 
seasoning was given by the Seasoning Officer in the Indian Museum, C'alcutta, 
under the auspices of the Bengal Chamber of Commerce and the Director 
of Industries. The timber firms of Calcutta were well represented at ihe- 
leoture, and it is thought that the occasion served to awaken considerable 
interest in the work that is being started at Dehra Dun along this line, 

Probably the most important factor governing the introduction of new 
species of Indian timbers into the market is the question'of proper seasoning 
and grading. The suppUeis and users of timber are reluctantly being forced 
to recognise the importance of adopting correct methods of seasoning'their 
timbers by repeated failure and loss of trade. This being the case it is impera¬ 
tive that this section of our work be developed to the utmost. It is satis¬ 
factory to note therefore that this section has done most excellent work 
throughout the year under report and that we are now well on the way to 
tackling the most important of all utilisation problems, namely the proper 
seasoning of timbers in India. 

The Seasoning Officer went to Rangoon to confer with the Seasoning 
Officer in Burma regarding the co-ordination of work and particularly the 
adoption of uniform grading rules to be used in judging the results of seasoning 
experiments. 

3, SeotiOD of^ Timber Testing.—The four testing machines erected in 
the temporary workshops were in operation throughout the year, and the 
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work aocoTding to Projeot.l ivhioh was pzapaisd and sanctioned last year 
was taken np. Project No. 0, whicl comprisea all special enquiries, anoli as 
Apike-poUing tests on sleeper woods, impact and static bending teata on tool 
bandies, etc., was also in force, and valuable data accumnlated bearing on tba 
yarious subjects. The foundations for all machines were put into the New 
Testing Shops, and two machines erected. As soon as the electrical schema 
is put through the machines now in the temporary workshops will be taken 
•down and re-erected at the new site. 

The importance of timber testing may be gauged by enqumes made by 
persons and b odies with widely difierent intereats and spheres of addon. Thus 
Mr, Seaman, Officer in charge Timber-Testing, was entrusted with the work 
>of rewriting the portion pertaining to timber of the Military T9^ork9 Handbook, 
and submitted a list of grading rules and tables of working stresses to the 
Punjab Public Works Department. Similar information was supplied to the 
•Superintendent of Workshops, Sards Canal, to the State Engineer, Mayurbhanj, 
to the Bridge Department, Great Indian Peninsula Railway and to the Execu¬ 
tive Engineer, Saharaopur. Tests were carried ont on behalf of the Bunaa 
Railways, to determine the best sire bole to bore inPyinkado sleepeis 
dclabriformia) for spike-driving while bending teats on bamboo lance-sbafts 
were carried out for the Inspector of Guna and Rides, Ishapui. A long series 
•of tests were carried out to substitutes for hickory for oil-well sucker 
rods, and dehnite and satisfactory results obtained and submitted to the Indian* 
Oil Couipaoies concerned. Tests on hanuner.handles were carried out for the 
Government Wood Worlring Institute, Bsrtilly, and a further supply of new 
timbers has been received with a request that timilai teets be earned out, A 
number of reports were prepared, the most important of which is an Interim 
Report on all results obtained under Projects No. 1 and No. 0, which ia now 
Jn the press. 

The total number of tests earned out during the year was as follows:— 

riiTSieil. 

Prnj«ctNo.O .... 3,012 I,S(H 4 ^ 

» „ I - . 2,7M 8,607 C,4C8 

•’ Tont . 5,807 M'll 11.278 

Routine tests according to Project Nd. 1 involving teats on green air-dried 
and kiln-dried specimens were cairied out on Teak from Burma and the 
Central PcoTinces, on Sain {TermiwihA tomentosa\ Konyin {Dipiercrttrpvs 
aUUu$), Gu:jan (Diplerocarpvs furbinaivs), In {Dijiftrocorpua hihermlafvs), 
Deodar {Cedrus Liboni Var. Dfodaro) ; and tests on green material only on 
Baku {/LttogaUsui laUMia). 

Tests according to Project No. 0 comprised :— 

1. The completion of prelLmioaiy teste on Sucker rods. 

.2. The completion of preliminary tests on plugs for Stent concrete 
eleep4us. 

3. A series of spike-puIUng tests on railway sleepers. 
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4. Impact taste on hammer and impIeniMit handles. 

6. Comparative teste along routine lines of Frenela rhomboidea, 
Sucaiyptus 0 U>i>uh 8 , CalUnia exceUa', Cupressus iorukfa, Ea^ea 
otfamica, Lagtr$troen\ia t^tncniosa PeiUace burmanica, Cupr88tU4 
macrocarpa and Crtfplo/nerta japonica. 

During the pear a new type of spike-pulling meter and a modified type 
of oompressometer were designed by the Timber Teeting Officer. The former 
^ only been calibrated and not yet tested, while the latter after calihratiott 
has been put in use aiid found to be moat satisfactory, 

4. Section ol Minor Forest Products.—The scheme to establish an 
industry in SMu^^ia nmdo gnni oleo-iesin in the Bombay Presidency is still 
under consideratioD, and the work in this connection is being actively pro¬ 
secuted. The up-to-date steam distillation plant for producing “ Eosha cil *’ 
from Cjfnbcposfon fmrtinii grass in the Central Provinces, which was erected 
3 or 3 years ago, has proved a success ami may now be considered an estab¬ 
lished fact. 

It is to be hoped that the appointment of an Officer to take charge ol the 
office of Minor Forest Products will not be indefinitely postponed, as a richer 
field for enquiry and oue more likely to yield eo\md commercial teeulto would 
be difficult to find. 

5. Section of Wood UtilisAtion. —Owing to the Seasoning Kilns, Wood 
Workshops and Testing Laboratories not being in full working order and the 
vsne» plant not being erected, the number of experiments carried out waa 
resteicted to those which could be .dealt with in tho Testing I^sboratories and 
by sending tbe timber elsewhere to be dealt with. The rough-cut specimens 
to be tested for.bobbins by a largo manxifscturing firm in England have been 
reported on, and generally speaking tho results are not encouraging. The 
report, however, has not yet been fully considered, as it has only recently 
been received. The teets cerried out to find woods suitable for sucker-rods 
definitely showed that Teminaiia /owniosa and fferitiera minor can be used 
as substitutes for hiek^. Much interest has been taken and a large number 
of enquiries received in connection with match-making, owing to the high 
import duty now imposed on foreign matches. Most of our Indian timbers 
which have been tried have proved to yield poor quality aplinte. It is possible 
that batter results may be obtained with these woods by luing a slicing instead 
of s rotary machlno. 

6. Section of Wood Preservation.—The work of years at this subject 
is now bearing fruit, as the Railways have accepted the use of treated sleepeis, 
while some syatems have put up treating pl^t and other are actively en- 
8*8^. “ echemee to do eo. The North Western Railway Is treating large 
quantities of sleepers with creosote in open teuks, and has erected a large 
pressure plant, which should soon be in operation. The Assam Railway 
leading Co. has also erected a pressure plant and sleepers are being treated 
in open tanks in Southera India, while several other Railways have projects 
on band to treat their sleepers themselves. 
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There zemUEe a vezy important side to this enq^oixy vhich haa still to be 
undertaken, and that is to caiij out absorption teste and to deternuiie the most 
eoooomlc method oi treating the manj species oi Indian timbers mechanically 
suitable but defiuent in durability unless treated for sleeper work. The 
experimental pressure plant purchased some years ago by the Forest Beseazch 
Institute has now been erected, tested and found to answer the purpose 
admirably. It is so designed that timber can be treated by all well-known 
methods except the Card Process. The difficulty is that due to financial 
stringency no Wood Preservation Officer has been appointed, though the 
residts which could be obtained even in a short period of time would certainly 
be valiuble out of all proportion to such an officer's salary. In the meantime 
provided an Assistant can be appointed, the Forest Economist hopes to run 
through a little o£ the moat urgent work. 

Two records of experiments covering a period of over 10 yean were issued 
during the year, the first Indian Forest Record Vol, IX, Part 1,1022, “Resulta 
of the Antiseptic Treatment of Sleepers " and the other Technical Paper 
Ko. 231 published by the Railway Board/entitled, “Antiseptic Treatment 
of Sleepers in India ” both reports being by the Forest Economist. 

7. Section o! Paper PuIp.^Ux. W. Raitt was in charge of this section 
throughout the year and was chiefiy engaged in supervising the erection of 
the complicated experimental pulp plant, with a digester of approximately 
15 cwt. capacity and an up-to-date $6 inch experimental paper machine. The 
necessary orusyog and chopping machines are also being installed. The 
plant is now praetically erect^, with the exception of the water and steam 
connections. 

At the roiiuest of the Bihar and Orissa Government the Officer in charge. 
Paper Pulp, visited the Cuttack and Ai^ul forests with a view to detetmioiug 
the feasibility of starting a bamboo pulp scheme in that locality. The subject 
was carefully worked out and a detailed report submitted to the Local Govem- 
meut which indicates a promising commertial proposition. 

At the request of the Birmoor Durbar a local enquiry was made into the 
pulp making resources of the State and a report presented to the Durbar. 

A considerable amount of laboratory work was carried out in connection 
with bamboo and grasses, which will be of great value when large-scale experi¬ 
ments arc started with the new experimental plant now erected on the New 
Site, A numb ei of routine enquiries were dealt w ith during the year. 

6. Section of Tans.—Mr. Pilgrim was In charge throughout the year, 
and was stationed at Mergui in Lower Burma, to carry out an exhaustive 
enquiry into the tan-stuffe of the Mangrove forests of that locality. He has 
now completed the work and is engaged in writing up his report. Be also 
completed a valuable report on the Myrobolams of the Central Provinces 
and Terminalias of Burma, which have sow gone to press. He has also issued 
a pamphlet during the year on the tanning properties of certain Lagers Czeemiaa 
in Burma, which appeared in tho “ Indian Forester.** 
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ZOOLOGY 


I.—GENBEAL ZOOLOGY AND PHYSICAL ANTHROPOLOGY 

BY 

N. ANNANDALB, D.Sc., FX8.B., 

Dincior. Zoohfkei Surnp India. 

Tours.—Tlie following tours were undertaken hy members of tlie depart¬ 
ment :— 

To Soultwn Sbaa Stttce Itnm the Ert April to lltt ApdJ 1022, Dr- 

fl. L Hon jj 

„ Berhuclft, Cbilke l^e from 2od Juno to 7tii Jaa» 1922, Dr S. W 

Komp.. 

u^Puejob BaJt Bongo fron#24th Juoe to 17th Aogurt 19S2, Dr. 3. L 

Hon;.. 

„ Lucknow from 7tli Januery to l4tU Janoery l«a. Dr. K. Annandila 6 
» Barkude, Chilka lJlk^, from lOlU January to 24th January 1923, 

I>r. S. L.Han.. 6 

„ Barkudatrom Itth Jaauar>' to24tb January 1923, Dr.N. Annaodala 6 

H Bt^ana, Central Pwiomi. fnwn iOtb BVbruniT to 25tli Pebruarv. 

1933. Hr. H. S. Bao 1ft 

Barkuda, Cbilka Lake, fmn iCth February to 20th February 1923 
Dr. Baj'nl Piaahad ^ . 6 

,, BarJnda. Cbilka Lake, fn^m IGth Febroarx' to SDth February 

1928,rr,K.4nnandale , . .. . . g 

„ Ciicmpuaji frvut Iflth February to Qih Skreb 1923, Dr- 8. L Hon 20 

188 

Publications.^-Tlie follotNing publications have b«a isaued during the 
year;— 

“ Records of the Indian ifusexun,” Vol. VIII, Part 13. 

Records of the Indian Museum," Vol. XXI, Parts 2_3. 

" Records of the Indian Museum,” Vol. XXIII, Part 1. 

“ Records of the Indian Museum,” Vol. XXTV, Parts I—i. 

“ Records of the Indian Museum/' Vol. XXV, Part I. 

“ Memoirs of the Indian Museum,” Vol- V, No. 10. 

“ Memoirs of the Indian Museum,” Vol. VII, No. 4. 
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library.—Tke totil additions number 1911. Of this 658 books and 
parts of periodicals ivate poidbaaed and the remainder received in ezcbange 
and by presentation. 

Tbe Mowing additaons may be Specially mentioned 
Handbucb dex Biologiadh Aibeitemethoden.'’ 

Jocraal of Animal Behaviour.” 

” Psychobiology.” 

“ Jonmal of OompMative Paycbology.” 

“Beiae in Ostafrlka.” 

“ Aoimauz Venimena ” by Marie FhisaJizT. 

AU the above were purebaaed. 

GoUectiODA._As time goes on and the collections increase it becomes 

more and more difficult to exerwse proper supervision over them wi^ the 
prsent totally inadequate 6ta5. Discoveries of losses due to petty thefts 
of spirit and bottles in former years ate constantly being made. 

QaUeries.—I have nothing to add to my report of last year unde® this 
heading except to state that the Tibetan collections have been arranged by 
Mr. J. van Manen, through whose kind astistance many valuable additions 
have been made in this section. A case containing Biabui musical isstra* 
ments from Quetta has abo been aet np. 
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ZOOLOGY 

U.-BCONOBIIC ZOOLOGY 

Fart r. ^Agricultural Entomology 

BY 

T. BAIKBEIGGB FLETCHEE, K.N., F.L.S., F.B.S./F.7.S.. 

liHper^til Sa/otnoiuyie'. 


1.—Wcrh at Piisa. 

This lias followed on the lines at previous yea» and a more complete 
account is given iu the Annucd Report of the Imperial Bntomolo^st. 

Work on the borers of sugercane and other gramineous pl^ts has been 
ooatinoed hut no further novell^ee were met with, Insect peats of crops 
have been observed and dealt with as occasion arose. Investigation of life- 
histories of Incban insects has been continued and their oftrlv stages described 
and figured. 

Work on Pathological Entomology has been continued mainly with re- 
fereucc to Vetermory Entomology> with regard to which there appears to be 
need of a publication dealing with the insect pests of dojnesticated animals 
in India and considerable progress baa been made in the preparation of a book 
on these lines. Special attention has been paid to Tabanidee, from both 
the systematic and biological aspects, and further work has also been done on 
the biology of the bcal Culicidre. In collaboration with the Imperial Bacteno- 
legist, experiments were commenced at Muktesaf on the oydicsl transmisnon 
of the rinderpest organism. 

The usual routine work has been continued wi^ Bees and Lac and in 
connection with the Utter the damage done to the lac crop by Sub^emvia 
amabiiU has been under investigation. 

The usual steady progress has been made, as regards the Insect Survey, 
with the inctaase, arrangement, and identification of the Pusa collection of 
Indian Insects, which is now a large end important one, and Is Increasingly 
taken advantage of by the Frovlnoial StafEa a^ other workers on Indian Ento* 
molc^ for the identification of their material. 

The second and third parts of the Catalogae of Indian Insects on Cuiicide 
and Eombylids, respectively, have been issued during the year and other 
parts ace under preparation. 
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The Board havu^ ordered the separate pahUoatioa o£ the bibliography 
heretofore inoladed ia this Report, the list of literature on Xadiaa Entomology, 
prepared for the year let July 1920 to SOth Jmie 1921, was extended to Slat 
Deeember 1921 and isaaed ae Puea Bulletin Ko. 139. A similar list of litera- 
tore for the year 1922 has also been prepared and is now in tbe press. 


//.—Work in the Provinces. 

Madras.—The iaTeatigation of the bionomics of Platyedra goesypiella 
and Pempheree affinie was continued, especially with refexenoe to the checking 
of the e^t of ^ enforcement of the Pest Act control of the insect peats of 
Cambodia cotton, 

The trial of the control of 8eh<sn€tbiiie i«cer/ei?ws i^unct^er) by the 
method of seedling selection was continued at Samalkota. 

An investigation was begun of the bionomics of Calocorie angitsUslMS on 
OAoZow, especially with reference bo control measures. 

An investigation of a disease in Betchvuies around Coimbatore—probably 
due to the attack of the Root-knot Bcl-worm {Reteroderee was 

taken up and manorial experiments are under trial towards the oontrol of 
the disease. 

The attack of fruit moths, including three species of OphidereSy was inves¬ 
tigated in an orchard in Kistna district and remedial measures tried. 

A serious attack of iVephaniss seriwpa on coconut at Mangalore was attended 
to by the combined efforts of the Entomologioal, Agricultural and Revenue 
Staff from June 1922 to December 1922, Prom Ist January 1923, the Peat 
Aot has been brought into operation by Government for eradicating this pest 
and is being enforced. 

Experiments towards the control of the mangohopper were taken up and 
conducted in certain villages in the Ohittoor district but the results have not 
been as satisfactory as oouH be desired. It is proposed to rei>eat them in 
the ooming year. 

A fair amount of systematic work was done in Capsids, Braconids, Cocclds 
and Anthomyiads. 

Bombay.—Under tb^ Sir Bassoon Pavid Trust Fund investigations were 
omed out on stem-borers in jwor at Surat, the borers found being OAtio 
awnpter, an Anthomyiad and Seeamia injersne. Of these Cbilo was found to 
be the worst pest, attacl^ up to BO per cent, of plants, whilst Seeamia ranged 
ap to 26 per cent, and in the case of the Anthomyiad the attack was about 
15 per cent, in some plots. Jttar sown at Surat from the middle of July to 
tbe middle of August was leas attacked by bor^a in the initial and middle 
stagea of the crop and resisted borer attack better during the ripening et^es, 
in comparison with earUer and latter sowings. No varieties of jwor were 
found te be imm un e from attack. All three borers were found to breed in 
sprouts from stubble left in the ground, but breeding is stopped if the stubbla 
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is ploughed up and exposed to the sun’s heat for about two weeks in the flummor, 
Larvae of ChUc are able to survive in Kahdi stalks stocked ior eattle fodder 
hut are killed by chaffing the stalks. Further trials were made with Amaacla 
fwom by attracting the moths to ligbt'traps on first emergence and by dust¬ 
ing attacked crops with a mixture (1: 20) of Paris green and lime. Fumiga¬ 
tion with carbon disulphide of seeds attacked by beetle pests was also done. 

In the Konkan work was done on crabs iojurfons to the rice crop and on 
the protection of cruciferous seedlings from flea-beetles, 

At Poona some attention was given to the Citrus "White-fly [AUuiwanthut 
spinijgnt) and to 0;)Mtdere$ spp., the moths of which attack ripening fruits 
Work was also done on the parasites of Okilo simple, of which one was found 
attacking the egg, three the larva and two the pupa. 

Central Provinces.—Aleyrodids, particularly on low-growing weeds, 
are being studied. One Aleyrodid (unidentified), found commonly on Tep- 
Arogea purpi/rta (a leguminous weed) was reared up to three generations from 
12th July 1922 to Ist October 1922, each generation occupying about 25 days. 
The female of this insect deposits one small oval egg in a little depression on 
the leaflet of the weed; numerous such depressions are seen on one leaflet 
and thus it presents a very curious appearance. 

Work on Chile gtmplex, the common Juar borer, is being continued. Dniing 
the year six varieties of Juar were sown to find out (i) Percentage of attack, 
(ii) Time and stage of the borer entering the restiiig period, (iii) Place where 
a borer rests. 
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(ii) Living pup® were fonnd as late as October, but from November on¬ 
wards only larv® were found. 

Xcntfopimplo nurgg* so far appears to be a common parasito on OAila 
g^pUsc. In the 'laboratory the last emergence of the para«te wu m the 
first week of November and one parasite emerged in May 192$ from lame 
obtained from Chhindwaia. 
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Bengal.^Durmg tke egg-laying penod of the Mango WootU {Cryjflor- 
rhynchm ffnvis) in 1022 caTsfal examination of the mangoes under observa¬ 
tion on ^e Dacca Zaim, was made, and the afiected trees noted. Besides 
bag^g, plucking of the young fruits ^tb e^ was done, as fat as possible, 
to reduce the pest to a ce^gible number. Also in 1923 examination of young 
fruita was done aa usual but no fruit was found adeeted m any stage, although 
the pest was observed in numbers this year on fmlts at Elaorainbazar close 
to the Dacca Farm, where the fruits are brought for eeU from surrounding 
villages. . 

A big private mango garden at Dhanbaii (MymensiDgh), in which the fruits 
cf Bome trees were formerly attacked by the mai^ weevil, was also under 
observation this year. In October and November last the garden was cleared 
of jungles and branches killed by boxers {RhytiJo^a) were cut down. 
The drcular areas round the trees were also hoed up, Besides, early in the 
season when small fruita were formed, a large number of the fruita of previously 
infested trees and those which fruited early were enclosed in small cloth bags. 
The exposed mai^oes were also under ob^vation from the egg-laying period 

the end of the mango season but no fruit was found afieoted this year. 
8o clean culture and above ail consumption of the young fruits of trees detected 
with ^gs on fruits seem to be most essential in hoping off this pest, A note 
on the pest, with a plate, is being pubhahed in the Bengal Affruubural Journal. 

A serious outbreak of Agrotis yprilon in the Kaogaon ganja ma^ol was 
reported. The place was visited'and the cultivators were asked to handpick 
the caterpillars and irrigate the orop, as a poisoned bait ws4 of no av^. 
It is gratifying to note the cultivators worked hard to stamp out the pest. 

Fulse seeds attacked by pulse beetles (BrucAvs spp.) were fumigated with 

oarbou bisu^hide. A number of ternutes.nests were fumigated with 

white aut powder. 

A^sam.—Work on the control of the cutworms {AgroiU ypsiion) on the 
onion crops of South Habiganj was cont^hed with two Andres Maire traps at 
£horki and Katora and the results tbns far achieved have made a favourable 
impression on the cultivators. 

Bice case-worm, Bice Hispa, stem-borers and grass-hoppers were general 
pests reported from both the Valleys. Army worm caterpillars appeared in 
the Kariinganj Farm bnt were taken in band in time and efleotively controlled. 
A serious outbreak of caterpillat peats on Job*6 tears was reported from the 
Kaga Hills; the Entomological Assis^nt proceeded to the localities afiected 
and carried on spraying campaigns with considerable sucoees, A Melolontbid 
beetle grub was reported to have caused heavy damage to the augarcane 
crop of the Tezpnr Jail. It was Inquired into and remedial measuree were- 
Ku^ested. 

Investigation of the paddy showed that borers caused little 
damage to the main crops; a trial of obeckfr^ damage to a local Mayin crop- 
by late cultivation proved successful. 
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B&ited earthen pot trepa proved successful against crabs [Votamon dayn’ 
num) in paddj fields. 

Dtaori^ia oliiiqua was the onlf serioos peat of drj'land crops, beans, sess' 
mom, etc. 

Investigation of cotton pests showed that early sowing evaded the pests 
to such an extent that very little damage wsa done. 

Propaganda against the Palm Beetles were undertaken by posters and 
meetings. 

^tisfactory progress was made in serionltcre, the number of rearers 
increasing. 

Bihar and Orissa.—Only routine work was carried out up to 31st March 
1923 when Entomological Section was closed down. 

P ^i ni^b.—Particular attention ^vaB devoted to the paratites of Eariaa 
insularurand IS different species were found and their liie'hiatories worked out. 
The attack of “Pink bollworm” (Pifliyedra ffoss^/piella) was considerable in 
acme localitios (c.p., Sialkot and Ferozpur); a sample of lint and seed from 
Bialkot weighing 373 tolae contained 370 living caterpillars. Cotton stem 
borer (Sphenopiera goisypU) was quite serious, in some cases 51*5% of the 
sticks being attack^; removal and aubaequent burning of attacked sticks 
was quite e&ctive. 

As a result of the study of stubbles and dead hearts of Sugarcane, Maise 
and juar throughout the Province it has been established (a) that CkUo iim- 
pkr, But]., is mainly found in juar and maize, (5) that insecta damaging 
sugarcane only ate Biatraa auricilia, Emmalocera 9p., and Scirpopka^a sp. 
The idea of using maize as a trap crop for sugarcane is therefore no longer 
tenable aud the only solution is the safe disposal of the atubblea in which the 
borers have been seen to hibernate imtil March. Light trap experiments 
were continued and the observations on sugarcane moth borers attracted to 
light recorded. 

There has been a serious outbreak of Citrus Peylla {Euphaima eiifi} and 
Aleyrodidae {Diokurodes c^) last year. Spraying w'ss quite effective against 
the Psylla. As regards the AJeyrodldae they can only be killed after three or 
four operations. Crude oil emulsion or tobacco decoction have been found 
to be the most effective insecticides. 

Mangobopper (/dweerusofittMoni and /. dypealis) were not very seiions. 
The life-history of 2. oiKnaoni was worked out. 

For stored grain pests superheating has proved to be a very effective 
economical way of “cleanii^” insect infested godowns. Experiments on 
^-tight storage have not so far yielded results ol practical utility. 

Study of the parasites of crop-pesta was continued, and about 31 parasites 
of different orop-pests were bred in the laboratory. Two species cd egg- 
paratites of Suprodii fratema. Mo. were reared in the laboratory for many 
generations. Para^tes and hyper-paraaitea of Buphaierut cUri were observed 
and the life-cycle of paramtee was worired out in detail. During March and 
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April Uc7» and pupa of Qocdnelia functoia and Aiwia icrtAUdayi, Mills, 
ware found to be IteATilf parasitised hj small Cbakidids. 

Rata were ver 7 sariouB eveiywliert- Poisoning and fumigation gave 
ea^actory results. A eystematio use of poisoned baits over large areas coupled 
witn co-operation is the beat and cheapest means of rat eradication, 

North-West Frontier Province.-TheAgrifliaturaI Station orchards are 
regularly sprayed, and the fruit growers, now realising that good frnit cannot 
be produced without spraying, are showing willingness to spray The pro¬ 
prietary inaeoticide oaUed “Katakilla” is still the most estiafactoiy epray 
which has been testAd at Peshawar. The orchards are not sprayed with 
Jt but branches which are affected by aphids or other insects are sprayed. 

The olive fruit fly has not yet appeared in the Tamab grove. 

7/J.—Jfoitve Statu. 

Mysore.—The usual campaign against Kamhlihuhs (.dtnsorto alhisinga) 
resulted m the destruction of 270,299 moths represeiiting 136 million cater¬ 
pillars. 

The new remedy devised against the sugarcane borers (♦.«., putting out 
small beape of cane-trash to trap the moths) has been tested more extensively 
and with better reanlte than last year. — 

An mteresting principle of control of hard-bodied inssete with soft bodied 
l^ae has been found and efforts on the lines suggested by it are now being 
tocted ^mst Ofyctu rAtnooeros, The preeeace of mercury in a small muslin 
bag hanging from the lids of jars containing pickles has been found effective 
.against pickle-flies (ZWeopAtIo sp.). 

Other mveatigations related to Mango-hoppers {Hiacerus spp) Coffee 
Borer {Xyhifuha (iuadHfu), Lime-tree Borer {ChloriMm alcmene) and 
Cotton Boil Worms {.Aortas spp.) 

Travanoore,—The coconut leaf-roller pest {Nephaniu tmnopa) made ite 
appearance on several trees daring the year and extra hands were engaged as 
fieidmen to induce the owners to cut and bum the affected fronds. On the 
whole 80,227 trees were so treated and the pest has now practically disappeared 
from many localities, 

There was an outbreak of the rice swarming caterpillat pest [presumably 
Bpodoplera nauritia] at Kufctanad, one of the chief rice growing centres of 
the State; a detwled study of the life-cycle of this pest was made durum the 
year. ^ 

The rice stem-borer peat and the ginger borer peat were carefully studied 
both m the field and in Aha laboratory. Pests like the rice case worm and rice 
hug also received attention. 


IV.—Other Work. 

Mian Tea Association .—Work has been mainly directed to Hslopekie 
the^, the so-called mosquito-blight of tea, on which the Entomologist haa 
^rtibliahed a very detailed monograph during the year, 
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ZOOLOGY 


n.—EP0N03ttIC ZOOLOGY 


Part n.— Forest Entomology 

BY 


C. F. C. BEESON, D.Sc., F.E.S.. I.F.8. 

(!) forest Entomolo^st. 

The year 192'^23 was relatively unfavourable for progress on the biologic 
.^nd economic sides oi forest entomolog)'» grring to the uncertain financial 
position of the Branch and the indecision as to its future. The writer was 
absent on four and a half months leave and no technical officer was appointed 
in the vacancy. In systematics results have been more satisfactory. 

Insocts of The large hcaTt-wood borer: In Thano forest near 

Dehia Don the separate enumeration of sal trees attacked by Hoploctranbyx 
ef>inicontis has been continued with a yield of 4,411 for the season 1922*23. 
This quantity represents the recognisable portion of the attack of 1922 plus 
the over^looked portion cf the attack of 1921. As the markings must be 
carried out at the end of the rains, when the attack is not fully developed, 
eome of the 1^ heavily attacked trees are not detected, until after their death 
in the following year. The annual yields obtained since 1916-17 are as 
follows 6,772 ; 10,190 j 23,646 ; nil; $,865 ; 5,821; 4,421. As these figures 
do not represent the actual annual attack an attempt has been made to arrive 
at the correct values; these appear to be 8,000 for 1920, 4,000 for 1921 and 
«2,600 for 1922. In the period 1920*21 control measures were instituted, the 
effect of which would first be visible in the attack of 1921. Since the rainfall 
has annually been increasing since 1929 it is believed that its efieet has been 
counteracted by the remedial measures, and that the epidemic is now com¬ 
pletely under oonttol. 

An attempt to estimate the fir^cial loss due to the attacks of the borer 
has not been eucoessful owing to the great fiuctuaticns in the prices realised 
at timber auctions for clean and damaged timber, and absence oi any basis 
for comparison. Moreover it does trot seem possible to arrive at m idea of the 
sylvicultural damage, although a revision of the working plan is in progress. 

The Thano borer outbreak lUnstrates very aptly the present position of 
^.forest insect cohtiol in India. The entomological side oi the problem starts 
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wiih the epplicatioA of general principles based on the forest e&tomologj of 
Europe and North America, which soon give place to new conceptions arising 
fcom acquaintance with local conditions. The control measures suggested 
are raainl 7 theoretical, and, as thej necessarily involve extraordinary expend!' 
tine or departure from routine, are adopted by the departmental executive 
with reluctance. If applied thoroaghly the results are measurable with great 
difficulty, and, finally, if the control measures can be demonstrated as success' 
fnl, ths cost of appEcatiou and the value of the damage prevented cannot be 
calculated. * 

(b) In the laboratory and inseotary experiments were conducted on the 

emergence period of the borer and length of life, etc., under varyiog condi' 
tions of temperature and humidity. Owing to the absence of the Forest En* 
toznologist and the employment of the Upper Grade Assistants on educational 
work the results were unsatisfactory- ^ 

(c) A survey of the borers of sal with reference to their geographical distri¬ 
bution and alternate food*trees was made. In the families Scolytidae, Platy- 
podid», CurculionicUe, Bienthids, Anthribids, Bostrycbids and Longicomia 
over sixty species are identified as sal borers, of these 45% occur also in the 
Malay Archipelago, 00^^ in Indo* China, 100% in Asaam and Bengal, 85% in 
the submontane r^ion of the United Provincee, 67% in Central India; 38% 
in South India and Ceylon, while 27% are extra-oriental. These results are 
sufficient to show that the study of the borers of Shorea robusta cannot he res¬ 
tricted to conditions in the sal habitat, but involves other forest types and 
timber species elsewhere in British India. Very few epecies are confined to 
sal, or to parts of its habitat, and these monopha^us species are not necessarily 
important as pests. The composition of tffie borer*fauna at any part of its 
habitat is a function of the locality, t-A, the ecological conditions of the envi- 
Tonment are of greater importance in deciding what species of borers occur 
than in the presence of ssl as a food-supply. 

Insects of Teah.—Teak insects have received no attention during the year. 
The special investigation of thebeehole borer carried on by Mr. J, M. D. 
Mackensie was concluded by his departure on six months leave, and by the 
decision of the Government of Burma not to re-open the enquiry. The chief 
results obtained from the enquiry are :~(1) the abundance of the pest varies 
greatly in neighbouiing areas and in successive yean \ (2) natoxal control 
factors periodically bring the local annual incidence almost to aero, but on the 
whole the moan annual incidence slowly increases; (3) the increase is relative* 
ly greater in the past 20*30 years in both plantations and natural forest, but 
there are indications of a general decrease quite recently. 

No explanations of universal application can be given for the fluctuation 
in abundance, and, in particular, the coxreiation of flre*proteetion with the 
conditions mentioned in (3) is neither proved nor disproved. The sylvicul¬ 
tural schemes providing for early and frequent thixmings in plantations, etc.,, 
afford a means of producing periodic reductions in the abundance of the pest, 
and there Is reason to beUeve that large clearances for regeneration can be 
utilised to afford a heavy Initial check. ^ 


< 


ZOOLOOT—ZCONOtflC. 


61 


Future inTefitjgatdone should determins the comp&i&tive eftect of tliic* 
uings, the posaibilitj of retarding the iuieetation of conceiktrated regenera¬ 
tion axeae, the value of alternate hosts as trap-crops and the efiect of hxea. 
The value of the vork already done on this pest is much invalidated hy the 
. absence of reliable historical records forth&forestssampled, and we are there- 
.fore compelled to wait for the future to supply accurate histones. Until a 
wholetime Investigator is available to maintain continuous observations no 
progress can be anticipated. Meanwhile some thousands of acres of teak 
regeneration are being formed annually in which the pest is establisbisg 
itself with far greater rapidity than it did in the nineteenth century. 

Miscellaneous pests.^-T^c Borers of limber under seasoning. 'Work on 
this subject was continued in the Inseetary, with special attention to dry wood 
borers of the type of Stromalium barbatum. About 9,000 specimens of insects 
were reared in the Inseetary. 


(9) SySteiMlic EntonKdogy. 

The Insect Gollection.-^The growth of the collection of forest insects 
during the year excelled previous records. A total of 702 species not previously 
represented was added, including 26 novelties that are represented tither 
by types or by cotypes. Nearly 16,000 specimens were mounted and labelled, 
of which 6,235 spedmeas were sent abroad to specialists for determination. 
The entomologists who have given their services on behalf of the Institute are 
Dra, Arrow, Blur, Maishall and Obenberger, Messrs, Andrews and Champion, 
Uons. Flcutianx, Desbordes andLesne, HcrrnKIeine, Corporaal, and Coh 
'Winn Sampson for CoUopUro; Dr. Waterston, Messrs. Crawley and Tomer 
and Bev. Morlce for Byn^enopUra ; Messrs. TothiU and Senior-White, and Miss 
Bica^^ for Dipiera ; M. Bsben-Peteraen for Neuropiera ,* Piof. SilveaCri for 
Isoptera; Major Fraser for Odo'kz^ ,* Messrs. Fletcher, Meyrick and Tams for 
Lepidoplsni / Mr. Green for Homeptera. 

Dr. Cameron has worked especia'Uy at the revision and expansion of the 
following families:— Slaphylinida, Erolylida, Endomychidcs, Cloydiida^ 
.Blaterida, Ten^rtonida, BrenOtida, Nymphalid<8, Papili^id<6, Pimdes, 
and CkalcidcB; Dr. Beeson has dealt with the 8colyiid<s, Platypodida and 
Bcstrychida; Baba 8oilendxa Kath Chatterjeehas been mainly responsible 
for the revision of the Rhapalocera. In all over 12,000 specimens of identi¬ 
fied insects have been added to the collection in the last twelve months. Ex¬ 
change of material has been efiected between the Institute and foreign ent> 
mologists, and other scientific institutions in India, Europe and America. 

For the accommodation of the growing collection ten 20-drawer atore- 
cabineta and 227 store-boxes were obtained^a very inadeiiuate e<)uipment 
due to the rigorously enforced economy in new stores. 

General Review of Systematic Work.—Advance on the systematic 
side of forest entomology during the^ last two years has been the most 
satisfactory feature of research, but progress baa received a serious check by 
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tLe breakdown mbeAlth of Dr. CameroD. aeceaaitatiog bid daparfeure fronr 
ladiA at the close of the year cnder review. 

Dr. Cameron commenoed work on December 1920. Daring the two. 
and a qu^er years that aystematics have received adequate attention 1,786 
new speoiee have been acquired (ae against 190 epeciee in the previous three 
years, 1917-1920), and about 25,000 speciinens have been named and incor¬ 
porated. 
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VETERINABY SCIENCE 

liv 

J. T. EDWARDS, 

Dirtdor, Im^Hriat J^urtmolo^leol {VtUrinary) MvtUtar. 


J.-^hnptrial Baderiolo^cal Laboratory, MvhtesoT. 

Rinderpest.—As this reptssents the most serious single disease condition 
la animals in India the problem of its origin, nature, and immunology was 
attacked on a large scale, and the available resources oi the laboratory were 
devoted munly to its intensive study. Besulta of far-reaching importance 
were obtained concerning the properties oi the virus, Its probable nature, 
transmissibiUty to expenmental animals (notably the rabbit, by blood 
passage,”) and the effects of exaltation and attenuation. Numerous experi¬ 
ments were conducted upon methods oi anti-serum production. Work upon 
this disease is still in active progress and it is not proposed to make defmitive 
aonouDcements until the results already obtained have been confirmed and 
elaborated, when the records will bo collected In the form of a memoir for 
publication. 

Haemorrhagic septicaemia of Cattle.—Systematic observations and 
experimental tests undertaken on the larger animals furnished evidence upon 
the efRoacy of the biological products (vaccines and sera) now issued from the 
laboratory for preventive treatment in the field, Further w'ork in this direction 
is in progress. The results are reassuring, in view of the discredit that 
appeared to have been thrown by certain American workers upon vaccine 
treatment as the outcome of experimental tests upon small laboratory 
animals. 

Contagious abortion in mares and cows.—Agglutination tests were per¬ 
formed systematically at the laboratory upon sera obtained from important 
breeding atuds in the Punjab with a view to obtaining evidence regarding the 
incidence oi the common form oi equine contagious abortion, and the 
possibility of arreatlni: the spread of the disease by the segregation of 
carriers. Attempts were made at the laboratory to evolve a satisfactcry 
method of vaccination. The economically most important disease of 
breeding cattle in Western Countries—contagious abortion—was detected In 

certain large Dovarnment dairy herds in India, measures were taken for the 
systematic testing of these herds to determine the incidence of the disease 
and arrangements were made to control its spread by segregation methods 
or by vaccinatiMi. 
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lilUnge.''Observ&tiou were made upon life-history of the satcopt 
oi the buffalo, and the vulnerability of the various stages in its development 
vith a view to obtaining knowledge upon a satisfactory system of acazicidal 
treatment. (A paper was read by Mr. T. M. Timoney, 3rd Baotoriologist, 
upon this subject at the 5th Entomological Conference held at Pusa in Febru¬ 
ary 1923.) 

East Coast Fever.—In the coizrse of routine eraminations for protozoan 
parasites at the labco^atory six cases of infection in cattle with a parasite 
qnite indistinguishable morphologically and in dietfibntlon in the tissues from 
TkeiUria parva, the causal agent of the formidable East Coast levs of cattle 
in Africa, were .encountered within a period of one month (June-July 1922). 
The parasites did not appear to have caused any grave disorder, and attempts 
to tranait them to susceptible animals failed. 

Other bovine piiopU8ino8i8.*~Extremely numerous infections with 
TkeiUria {Goitderta) mutam were discovered, notably In smears taken from 
cattie after infection with rinderpest, and sometimes this parasite appeared 
capable per h of eettiug up serious, even fatal, disease. Ptroplosma 
(3aherih) was frequently detected. 

Bovine eoccldiosis.—l^umerous cases of *>iiR afiectlon were detected 
in cattle at the laboratory; in fact, after the application of the finer methods 
of diagnosis it was difiicult to obtiun cattle which were not carriers of coccidia. 
It has been ascertained in other oountries that resuscitation In virulency of 
this latent infection may prove a serious complication during the progress of 
an outbreak of rinderpest. It would appear that this phenomenon prevails 
in India to an extent hitherto imeuspected. 

TryO&CiOSOziuasis.—Systematic attempts were made to discover a cheap, 
easily applicable and efficacious treatment of surra. It was found that in the 
more resistant host species such as cattle and buffaloes infection conid be 
temporarily suppressed very readily by means of tartar emetic. Tn the more 
susceptible apecics such as the horse, a few tests indicated that intensive ad¬ 
ministration of a potent arsenical compound, tryparsamide, reported to be 
.efficacious even in the treatment of human sleeping sickness (kindly supplied 
to the laboratory by the Rockefeller Institute), did not check the progress of 
the disease to such au extant that fatalities were suppressed. 

Nasal granuloma ’’ ot oattlo.—Morbid specimens of this condition 
were received from Assam, Bihar and Orissa, and the Bombay Fresidenoy; 
the peculiar granular formations resembling “ actinomyces '' granules were 
detected in the leeione, and attempts were made to elucidate their nature. 

Strangles.—The possibility of cootrolliog this afiection among horses 
at Army Remount Depots was studied, and sero-vaccination undertaken 
systematically at certain depbts. This work will have to be continued for some 
time to come in order to obtain satisfactory information with regard to the 
value of the treatment. 

Diseases of young stock.—The organisms responsible for certain affieo- 
tions (*' jointiill,** “ naval-OJ,*’ diarrhoea, and early mcxtality) among foals, 
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particularly, io cataiD parte of India were studied. Among various o^anisms 
isolated may be mentioned a strain wMcb was found to be indistinguUbable 
from Baoiilus wsMsum-eyut, tbe common cause of pyaemic nepiritis of foals 
in Europe. 

A number of experimental tests “was made upon material received from an 
ensootic pleuro^pneumonia of young sieep in Madras. 

A considerable number of interesting specimens of niinoi interest was 
studied, and advice tendered to officers of the R. A- V. C. and I. V. S. on tecbni- 
oal problems. 

S)-stematic training of officers of the Provincial grade of the I. V. S. selected 
for promotion to Ijnperiol rank.(two years’ course) mul of ofJicew of the 
B, A. V. 0. and I, V- 8. (short summer courses) was given in the methods of 
animal disease investigation. 


//.—Camel ^jieci/ilhf. Sokmnt, Punjab. 

(n) It is claimed that investigations upon the treatment of surra in camels 
by means of tartar emetic have demonstrated conclusively the efficacy uf this 
drug as a curative agent. Treatment has been carried out on a laige scale 
by the military authorities in Indiu and Aden with vea v satisfaetorv results, 
according to the reports received from officers of the R. A. V. (!. This has 
rwulted m a saving to Government amounting to several lakhs of rupees during 
the financial year. 

(b) Transmiasion of surra by different varieties of biting flies was demon* 
straled and by a newly discovered si>ecie9 <»f tick Oruilhoifoni^ •‘lOfiaii Bnimpt. 
The discovery of the transmissibility of trypanosomiasis hy means of ticks is 
of great interest, for it is quits possible that human trypanosomiasis (sleeping 
sickness) in Africa may be transmitted in the same manner. 

(c) The fly Hi/poderma croesii Patton, the cause of “ warbled hides 
m goats, was bred out and methods suggested to reduce the (larnsge caused 
by this fly. The economic loss caused by the domage to hides is very great: 
a firm of hide importers in England reported that oac*fourth of the hides from 
Karachi were damaged to the extent of 60 to 70 per cent, of their value. Many 
thousands of goats and cattle from Pindi to Delhi were examined and thepe> 
centage of cattle found infected was very high. On the other hand, infec- 
tioc was only detected in goats maintained in hilly districts, whilst cattle were 
found infected both in hilly districts and on the plains. In England the losa 
caused by the warble flies to dairy cattle has been calculated at t3 per head. 
The loss caused by the fly in Punjab must therefore be enormous in view of the 
number of cattle and g^ts kept, when account is taken both of the damage 
to the hides of these animals and the deterioration in productive value of the 
•daily cattle. 

(d) A survey of the biting flies and other arthropods of the Punjab is being 
midertaken. T2us has resulted in the discovery of 

(0 the fly Bypoderww £towiV Patton causing warblee in goats, 

T 
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(ii) & new specia of tick OmithoSorous ctomH Brumpt, 

(*») a aew spedes of “bot” fly, hitherto umuuned, biod from 
naeal cavities of the oorial (wild sheep). 

sufixu Jaeaseke and 0^%thod<frus sawgrtyi have been identified 
for the first time in the Panjab, and a Ui^e number of new species of Tabsaid® 
(hitherto unnamed) has been collected. 

(«) It was ascertained that heavy losses occtmed during the year amongst 
poultry from spirochaetosis. These losses might have been reduced by 9B 
per cent. If the owners had adopted the treatment rsoommended. 

(/) Heavy losses in auimala due to surra occurred during the year alcog 
the Deg Nalla. This area is probably the worst aflected zone in the Ftanj ab. 

Ill.^Punjab Viterinary CoU4g$, Lahors. 

(®) Prophylactic iaocuUtioa against rabies in dogs has now been undet- 
takeo sncceasfuJly for the p&st eight years by Mr. Taylor, Professor of Patho¬ 
logy, »d the results obtained warrant the conclusion that the method employ¬ 
ed may now be safely applied in general practice. Out of 821 dcgs trea^ 
in this manner at the Hospital, 13 developed rabies during the progress of the 
treatment and only 7, or 2’S per cent., developed rabies subsequent to the com¬ 
pletion oi the treatment. 

(t) Ezperimentai work was undertaken upon canine surra and as the re¬ 
sults were enoouiaging it is proposed to continue the work dniisg the next 
cold weather. 

(c) Some eipeiimental teste upon the so-calied “deficiency diseases were 
carried out by Captain Sewell upon horses, pigeons, and rabbits. The results 
are promising and further work In this direction is In progress. 

(d) During the past two years S. Hardit Singh has been engaged in pra- 
paring dissection specimens for the anatomical museum, and slxty-one spa- 
cimeos have already been mounted. 

IV.^ovtrnnwH CaUle Perm, Hissor, Punjab. 

The following saentific publications were prepared during the year 

(®) A note on Haemorrhagic Septicaemia, by B. Branford, M.B.C.V.8., 
to be published as a leafiet by the Director of Agriculture; 
Punjab. 

(h) A note on Ensilage made from Sheeeham leaves, by Captain Sewell, 
M.H.C.V.S., published in the now defuct Industrial BwBsfin, 

(c) A note ou Johne’s Disease, by Captain Sewell, published in the Agri^ 
culwral Journal of lndia,Vai. XVII. 

y.—madras Veterinary College. 

(a) Investigations were conducted on the disease conditions known as 
Nasal Granuloma and Infectitu^ Lymphangitis affecting cattle in the Piesl* 
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dency. Thew investigations foimed subject matter ol two papers read 
hj M. R. Ry. V. Krisbnaniartlij Ayysr Avergal, Professor of Pathology in 
the College, at the Second Veteriasiy Conference held at Calcutta in February 
192$. Abstracts of these papers are being published as appendices to the 
Report of the Proceedings of the Conference. 

(6) Work was carried out upon the preventive inoculation of dogs against 
rabies, in collaboration with Colonel Corn wall, of the Pasteur Institute, Couoor. 

(o) A systematic collection and classification of worm parasites and files 
afiectmg animals in the Pretidenoy was attempted. It is of interest to find 
that the fiy Oobboldia tlephantit exists in Southern India, and its identification 
was confirmed by the Imperial Entomologist. 

PI .—Bombay Veterinary CoUege. 

Specimens (smears and sections of lung) received from a cow that bad 
ftucoumbed atNajik, in October 1923, disclosed conclusive evidence of 
infection with advanced bovine tuberculosis. This case is of particular 
interest as it represents what appears to be the first record of a condition 
occurring in Bombay Presidency indisticgniahable from bovine tuberculosis 
as it is ^own to occur elsewhere, (Vide Bovine Tubeieulosls in the 
Bombay Presidency by M, H. Sowerby, I.C.V.D., Indian Journal of Medical 
Retearch, 1923, April, Vol. 10, No. i, pages Ud9—llTi.) 

VII .^MuceUaneous. 

Infonaation from the Provinces shows that elsewhere the efiorts of tha 
veterinary stands were not specially diverted to scientific research, hluch 
valuable knowledge is, however, to be obtained from the records of ob5erva> 
tion and treatment of animal disease in the field in the Ansoal Reports of the 
several Provinces. The Veterinary Adviser to Government, Central Provinces, 
calls attention to the information contained in the proof-copy of his Annual 
Report for the year under report. It is of considerable interest to note that 
the most serious epizootie disease of cattle in India, rinderpest, displayed 
remarkably low virulence during the year and showed little tendency to spread 
from the few centres in which it appeared. An instaiictive chart Is published 
in the report illustrating the seasonal incidence of the more serious eplsootics : 
it is of considerable Interest to note that rinderpest and foot and mouth disease 
display their highest degrees of severity at opposite seasons of the year. The 
reported Incidence of anthrax, over 2,000 cases, was high, but ibis admitted 
that it represents only a relatively low proportion of the total incidence. 
Much valuable information was obtained by systematic ezamioation of a large 
number of blood smears and other morbid material. 
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MEDICAL KESEARCH 

By 


The Hos’Bis hlAJOB-OfiNEBAL E. CHARLES MacWATT, M.B., 
F-E.C.8., K.H.S., 


Dins^Oeno^, MtiicaX Strvkt. 

The follovnAg U an extract fcooi the Annual Report of the 8cicata£o’Advi- 
£ 0 X 7 Board of the Indian Eagearch Fund AsEociation for the year 1922*23. 

• • » • « * * 

Leprosy.—Dr. B. Muir suminArisea ptogreae ae follows:— 

1. Encouraging resulta hare been, obtained in treatment with the ethyl 

eater of various fatty apcida, especially with those denved from 
the oils of certain trees—notably Chauhnoogra and hydnocarpua 
oils. 

2. The efiect of these eaters in treatment is being compared with that 

of linseed ester. 

Z. Expenmente have led to the elimlnalHon of the inita’ting property 
of the esters, so that administration is now accompanied with 
a minimum of pain. 

4. The e£caoy of vaiious other druga and vaccines in treatment has 

been tested. 

5. An attempt to infect laboratory atumaJa with leprosy has so far met 

with no succsES. 

3. A hiatolo^cal examination of the various lesions found in leprosy 

has been made. 

7. An inveatagation is beiig made into the ferment lespon^ble for the 

breaking of bacilli in the tisanes which takes place under treat¬ 
ment and also spontaneously under certain circumstances. 

8. The reason for the poutive Wasaerman reaction- in sc many cases 

of leprosy is under enquiry. 

9. Thq relative infeotionsness of pauper and non-panpei lepers is being 

exaimned with a view to ascertain the possibility of elimination 
of spread of infection by compulsory segregation of pauper 
lepers. 

In connection with the above, valuable results have been obtained by Dr. 
Kishi Eanta De, who is working in the chemistry of drugs used in treatment 
and of the blood of lepers and retistant animals. 
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Cancer.—Dr. E. E. Cbattorji continued his examination oi the efficacy 
of Margoaate OU and its derivatives in treatment. 

Influenza.—Major Eing, examined atatieticallj the records of 

vacoinatioas against lafluensa, and found the evidence relating to its efficacT* 
to he inconclusive. 

Pneomoxiia .-'Captain Malone> with the GO*operaUon of the hlili> 

tary Authorities conducted in Quetta a further trial into the efficacy of anti* 
pneu^ococcic vaccine. The results are being examined statistically. 

Captain Malone also tested the efficacy of a therapeutic vaccine in the 
treatment oi cases, and grouped, according to type, the pneumococoic isolated 
from patients. 

Deflciancy Diseases.—In addition to very valuable in^rk in connexion 
with the histology and pathology of these diseases Lt.'Colonel McCarnson, 
O.I.E., I.M.S., has been expcrimeihing in collaboration with the Agricultural 
Chemist, Madras, on the vitamin valxie of 12 different samples of rice grown, 
under knov.!! conditions oi soil and manurage, and on the value of ragi grown 
by the Agricultural Department on experimental plots of known competition 
W manurage. 

Other experiments in progress are:— 

(a) The Nutrition value of Dal as a substitute for meat. 

(h) The types of disease resulting from the too exclusive use of various 
rices commonly eaten in India. 

(c) The effect of the development of certain toxins in rice dnrir^ storage. 

Revision of Indinn Onlioidao.—Captain Barraud has completed eight 
papers for publication, and in them has described many speciea new to science. 
When work on all the genera is fimshed the complete revision will prove of 
inestimable value to future workera in mosquito-borne diseases. 

E^la-Asar.—Work has been carried out on the follo^ng lines :— 

(а) Treatment of cases in the special research hospital. Promising 

results have been obtained. 

(б) Investigation into the method of transmission of infection The 

main heads of this branch of the enquiry are 

(1) An entomological sorvey of infected and uiunfected .areas. 

(2) The examination of various insects with a view to the dlecovery 

of definite stages in development after injection of the para- 
site. 

(3) The examination hy cultural methods of wild specimens of 

the bed bug to see if such speoimeoa ever contain livi^ 

. forma of the piratite. 

(i) TranamUsion of the disease to laboratory animals. 
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' S) BzamjnfttioD of ezcKt& of humaD patiecte to ascertam ii tlia 
p&raaite ever leaves tlie Imman body tberein. Major 
Shortt, has succeeded in proving that living 

paraaite is in some cases contained in tbe urine. 

• •••••• 

In connexion with the work In Assam Mr. C. M. Hutchinson, C.I.E., is 
preparing apccimene showing the normal cytology of insects an obvious 
preliminary to the study of pathological conditions. 

X>i. Brahmachari continued his research into the chemotherapy of anti* 
monial compounds osed in treatment of Eala-Asai. His preparations are 
tested in tl^ researoh hospital, Shillong. With one, Urea Stibamine, *v©ry 
promising results were at first obtained. 

MaUria.—Major J. A. Sinton, V.C., O.B-E-, I.M.8., investigated the 
action of quinine in treatment- By adnginistering the dmg in combination 
with alkali he has brought forwai^i evidence that a oomparariveiy small amount 
of q u i nin e is sufficient to erne the paroxysm. He Is now investigating the com¬ 
parative liability of persona so treated to relapses. 

Major H. W. ActOQ, I.M.S., continued his leseaiches into the efficacy ot 
cinchona alkaloids and compounds in treatment. 

The Reverend father Caius was engaged in the chemical analysis of quinine 
and oinebona alkaloids. 

Ankylostomiasis,—The enquiry under Dr. K, S. Mhaskar in co-operation 
with the Reverend Father Caius terminated on 27th January 1923. Fni- 
thei work in relation to the diagnosis of hook-worm infection is being carried 
out at the King Institute of Preventive Medicine, Guindy. 

**••••• 

lAttyrism,—The three aspects of this enquiry, chemical, botanical and 
phamaoolopoal are being investigated in co-ordination by Dr. J. L, Simon- 
een of the Forest Researcb Institute, Mr. A. Howard, Imperial Economic 
Botanist and Cept«n L. A. P. Anderson, I.M.S., at tha Central Research 
Institute, Kasauli. 

Results have been obtained wMch promise to solve the cause of the di¬ 
sease and lead to the Introduction of timple methods for its prevention. 

Antivunhl'—The Reverend Father Caius continued enquiry, which 

has for its object the concentration of the serum in order to over-come to dis¬ 
advantages attaching to a bulky dose. 

CompMition of the Eiver Waters in Bengal.—Work was continued by 
Rao Sahib Gevinda Raju throughout the year on the lines reported last year. 

• • « • • • * , 

Entomological Section of the Central Research Institute, 
ZasaoU-—Aa stated last year the cost of this section was borne by the 
Indian Research Fund Assodation for the year under report. 
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The truning of Sub-Assietdat Surgsons aad U'boraior^ aitendast^ wasv. 
eotktinued during tUs 7 eat under a:id at the cost of the Indian Resoarch Fund 
Association. 

Indian Jonrcal o! Medical Besearch .—Thh Journal has just [ci>ni* 
plated its lOth year of eziatence. 
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( ii ) 


{4} AnnuLl Report of ^ Botanio Gardao, OoloQUa. 

(5^ AdaaIs of tK* Royal BoUaio Garden, O^atte, Vols. l^XC. Pert Tt. 
A liaC of the oooteute of • lie Beoorda end of the A&nale mth prioee of tbe namb«re 
and Tt^uoies efiiU areilebls oen be obtained by applying to tba Snperinten* 
dent, Royal Botanic Garden, Oelontta. 

'V.>^D>PAnfUSV7 ov AoBscuiinns. 

(1) Annail Bcport.-*An aoeoiiDt of tbe year’s work of tbe Impenal Dopart- 
meiii, including tiia ae}>azete reports of tbe edondfie o9c«ra of e«cb 
branch (Agricultural Ohemiauy, Botany, Mycology, Entomology, 
end the like). 

(8) The AgricuKnrel JoQraal of lodia.^A qaarteriy journal oODtaining articlee 
on agrieuJtursl matters intended for the educated agrionlturiet and tbe 
general reader interested in agriculture. 

(3) Soientiilo ifemoirs of the DoparCioeot of Aericvilturo.^Aa occaeiooal 

publication for papers of a ecicntifio or teebuical nature dirided into 
series snob s« Obemioal, Botanical, Ebtomclog^oal, and the like. 

(4) BttUetin.^An occanonal ynbheation conUdning information on agricul* 

tural matten of a tompoiary nature. 

(3) Leafieta—*Short notes of praotiosl instruction in agricultural matters* 
dealing nmnly with Entoniologic^U subjects. 

JVI,|—FonB8t DBrAsniSKT. 

(1) Boriew of Forest Adjaioietratico in Britisb India by tbe lospector^Gcneral 
of Forests (tMUed annually). 

(8) Annual Progress Report of Forcat AdniiniMration in each Prorince.— 
Issued by the Local GoTeminenta aonaoUy. 

<8j Indian Forest Records. 

{4) Indian Forest Memoirs. 

(6) Tbe Indian Forealer.—A monthly Journal of Foresty* Agriculture, Shikar 
and Traval. This is a Departmental Journal, Fubliabed zoonthly. 
(b) Bnlldtsos are pobliabed from time to time. 


Vn,—ZOOIOOIOAL DBraJtftfSVT. 

(1) The Annual Report, 8va 

(3) Records of the Indian iluseum, dro. Containing abort papeiu on Indian 
Zoology. One or two Tolamei rtsued aonuaUy in quarterly parta. 

(3) The Uemolrs of the Indian Unaonm, 4to. Ooutalning monographs and 

other important papers. PubUebed at irregular intervala. 

(4) Descriptive Catalogue of Indian Decapod Oruataoea, 4to. Parts pubUahod 

irregular intervals. 

(€) Descriptive Catalogue of Indian Eobinodermata, 4to. Parts published 
at irregular intervals. 


OiTiL Vnrn R DtanT DapaBTysuT. 
(1) AwhuaT Report. 
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